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AGRICULTURAL RESEARCH 
IN MISSOURI 
E. A. Trowhridge and J . E. CrosllY, Jr. 
INTRODUCTION 
T he prri ocl covered hy thi ti rr port was the firs t yeur of pruce aft er World 
War IT. 
"Food and Peace" IH'C'ame us pOJlldar a s l o~an IInd rr til e lJNHHA pro· 
gram and later the Ma rsha ll Plun as " Foud Will Win thr War" had heC'n durin g 
the globa l confli cl. Agr i .ullilra l resea rch fOllnd ill the ]leacC' II Ot a restill g spell , 
hil t g reater incentive to l11eet. the chnll C' nge of a c h lln~ in g wor ld with fmth er 
inves ti gations ill so il mana ge l11C'nt , cro ppill g practi cC's, and an imal productioll. 
New con trols for plant and llilima l di seasC's ~('r(' studied. New contro ls 
for insects were investi ga ted. Sillfa dru gs provcd to be a gods nel to the b e· 
keepers of the nati on as Missouri research eonftrlned its use tu control Ameri ca ll 
Fou lh rood of bees. Exten sive stlldy was started on the efTeets of di fTerent stor· 
age tem pera tures and difTerelit storage peri ci s upon th vitamin co nt Ilt of 
fro zen foods. Nut r iti onal t e~ t s wer' continll cd. Agricultura l rr eareh m vecl on. 
This shows a 5·ycor·old ITIllltinora I'O~I' h {'d~() S llppol'tin ~ n 200·pn und man s ta n din~ on 
Ihe side of II step· lucld (· r pl ncPfI fl ut on Ih e C(, IILer of Ihe hl'dgl·. M Illtiflora is now beill g 
used ex tensive ly in 1\1 issollri as a li vin g fellcc. 
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AGRICULTURAL CHEMISTRY 
A. G. HOGAN, Chairman 
Nutritional Requirements of Poultry (A. G. Hogan, L. R. Richardson, 
and Betty Gomez). It happens frequently that baby chicks show no signs of 
disease when they hatch, but still the mortdlity rate is excessive during the first 
week. It was suggested that the high death rate was due to faulty nutrition of 
the hen which laid the eggs and, therefore, the chicks were below par when 
hatched. In the investigation of this point, hens were divided into two groups 
and supplied with two different rations. One ration was adequate, the other 
inadequate, in vitamins. The chicks hatched from each of these two groups 
were in turn divided into two groups, making four in all. Half of these chicks 
received an adequate diet, and half received an inadequate diet. 
The data show that the diet of the hens may be of considerable importance, 
at least if the diet of the chicks is deficient. When the chicks received the inade· 
quate diet, the mortality rate was higher, and the weights were lower in the 
groups that came from the improperly fed hens. However, when the chicks 
were given an excellent ration, it seemed to be immaterial how the hens had 
been fed. There was no difference in the weights or per cent of mortality. The 
investigation found that it is very important during the first week or two to 
give chicks the ration that is highly adequate. Such a procedure will save some 
chicks that would otherwise die. 
Experiments were continued with soybean meal as the only protein sup· 
plement for a practical ration for baby chicks. It developed that when the 
practical ration, with soybean meal as the only protein supplement, was ade-
quately fortified with vitamins the chicks grew as well as they did on the syn-
thetic diet. It was concluded that soybean oil is fully equal to any other pro-
tein supplement, if the ration is adequate in other respects. 
Synthetic rations were prepared to find if chicks can grow normally on 
diets that contain no vitamins except those now recognized. The data indicate 
that the number of unrecognized vitamins required by chicks is small. 
A study was made to see if rations of natural feed stuffs are deficient in 
vitamins. Most of the commonly used feed stuffs are deficient in riboflavin, 
but our data indicate that marked deficiencies of thiamine, pyridoxine, panto-
thenic acid, nicotinic acid, choline, or biotin seldom occur when soybean meal 
is used as .the protein supplement. It was observed that the growth rate was 
uniformly accelerated when vitamin Bc was added to the practical diet. 
A study of the requirement of the turkey poult for vitamins indicates that 
the turkey poult requires the same vitamins as does the chick, though it prob-
ably requires some in larger amounts. Apparently the white feathers bronze 
turkeys sometimes develop are caused by an amino acid deficiency. 
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Unrecognized Vitamins Required by Herbivora (A. G. Hogan and W. O. 
Regan). Attempts were made to grow guinea pigs on synthetic diets, which 
contained no unrecognized vitamins, but the response was highly variable. Most 
of the animals died within a few weeks and a few grew at almost a normal rate 
and survived indefinitely. The addition of vitamin B-complex to the diet did 
not improve it. 
These studies suggest that calcification of soft tissues in man may be due 
to maladjustment of the diet. In a preceding report, it was noted that deposits 
of calcium phosphate appeared on a diet which contained 0.9 per cent of phos-
phorus, and that the deposits were of rare occurrence when the diet contained 
0.5 per cent. The diet of a few animals was changed to see if the deposits 
would disappear on a more suitable diet. One animal was changed to the col-
ony diet and recovered completely in 90 days. 
The type, and riresumably the texture, of carbohydrate in the ration is 
important. This is true of the type of cellulose as well as the type of more 
digestible carbohydrates. When the diet contained sucrose and cellophane 
the animals grew at a remarkable rate. 
Unrecognized Nutrients Required for the Complete Life Cycle of the Rat 
and of the Pigeon (A. G. Hogan and L. R. Richardson). It was shown some 
years ago that rats grow well on diets that contain only 7 or 8 of the known 
vitamins. An attempt was made to determine how many are required during 
the reproductive stage. While this study was underway, it was observed that 
some of the suckling rats developed hydrocephalus, and the incidence of this 
abnormality was studied. 
If rats are to grow well their diets must contain vitamins A, E, thiamine, 
riboflavin, pyridoxine, and pantothenic acid. Under some circumstances vita-
min D must be included and growth is accelerated by choline. Female rats 
failed almost completely to rear their young unless vitamin K was added to 
the diet, and the percentage weaned was increased when biotin was included 
in the diet. Only 60 per cent of the young were weaned and it was concluded 
that an unrecognized vitamin is required during reproduction. Almost 2 per 
cent of the young had hydrocephalus. The dried brain tissue in hydrocephalic 
r.ats was about the same percentage of the body .weight as it was in normal rats. 
These data support the theory that an unrecognized vitamin is important 
in the nutrition of swine, and of other non-ruminating animals. The data also 
support the theory that hydrocephalus in man may be caused by malnutrition. 
Abnormal Bleeding in Swine (M. E. Muhrer and A. G. Hogan). There 
is no significant difference between the oxidation-reduction potentials of bleeder 
and normal swine blood according to this study. Bleeder swine blood appar-
ently contains normal amounts of calcium and phosphorus but is low in blood 
sugar . 
. Both the saline bleeding time and whole blood coagulation times were 
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simultaneously lowered following a large normal whole blood transfusion. Re-
sults of this experiment show the increased economy of gain experienced in 
short feeding trials with thiouracil is reversed in longer periods and the effect 
is even more unfavorable when the drug is discontinued. 
A study was made of other hemorrhagic conditions in farm animals. Pro-
thrombin deficiencies have been found in hemorrhagic farm animals that did 
not have access to sweet clover hay_ Precautions in the use of goitrogenic drugs 
for feeding meat-producing animals are indicated. 
The Use of Cracked Ice in Preserving the Quality of Fruits and Vege-
tables Between the Time of Harvesting and Storage or Use(Laura Flynn, A. D. 
Hibbard, and A. E. Murneek). Under this project graded uniform snap beans 
were divided into two lots, and stored for six days. One lot of beans was stored 
at room temperature and the other was ' stored in a cabinet with cracked ice. 
Cooking tests were made in addition to tests to determine dry matter and re-
duced ascorbic acid. 
By the end of three days the iced beans had lost only 12 per cent of their 
reduced ascorbic acid. The beans held at room temperature had lost 49 per 
cent. At the end of six days, the iced beans had lost 23 per cent of their ascor-
bic acid, while those at room temperature had lost 75 per cent. A sweet taste 
developed in the iced beans. In the cookery tests beans held at room tempera-
ture were considered undesirable after two days. The iced beans were consid-
ered edible at the end of six days. 
Conservation of Nutritive Values of Foods (Laura M. Flynn and A. G. 
Hogan). This study included: The amount of vitamins in fresh snap beans. 
The variability in the vitamin content of snap beans. Changes in the vitamin 
content during storage. Improvement of the methods of vitamin assay to give 
greater precision. 
Nine lots of Tendergreen snap beans were picked on nine different dates, 
between July 14 and September 1. The ascorbic acid content ranged from 22 
to 35 mg. per 100 gm. fresh basis, or from 275 to 430 mg. dry basis. 
An intensive effort was made to increase the precision of the assays for 
riboflavin and vitamin Bc by the 1. casei method. The medium was improved 
by increasing the amounts of cystine, glucose, and sodium acetate in the me-
dium. The precision of the method for riboflavin was increased markedly by 
adding papain to the medium; when assaying for Vitamin Bc the precision was 
increased by including glutathione in the medium. 
Additional data were accumulated on the amount of carotene, ascorbic 
acid, thiamine, riboflavin, and ~icotinic acid in green snap beans. The high 
variability of vitamin C is of considerable significance, and is tentatively ex-
plained as due to different exposure to sunlight. Probably the most important 
contribution was the improvement in the methods for assaying riboflavin and 
. vitamin Bc. 
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AGRICULTURAL ECONOMICS 
O. R. JOHNSON, Chairman 
Adjustments in Farming From the Standpoint of Production Planning and 
Soil Conservation-The Contribution of Pasture Land and Pasture Costs to 
Present Agricultural Production (0. R. Johnson). Finishing steers with a min-
imum of grain and a maximum use of roughage has been the subject of much 
research at the Missouri Experiment Station. Much of Missouri's rolling top-
ography will return more profit and retain its producti\'jty longer if left in a 
pasture crop in preference to grain crops. This study" of pasture land and 
pasture crops in relation to the agricultural production of the state shows the 
value of pasture improvement to Missouri farmers . 
The practical application of a pasture productivity study is indicated when 
we consider that the corn equivalent val ue of Missouri's pastures for a represen-
tative season will equal 184,000,000 bushels, which exceeds our average corn 
crop by 31,000,000 bushels. The average corn equivalent value of our entire 
pasture acreage is 10.5 bushels per acre. 
The amount of improvement is estimated to be an extension of the full 
pasture season from 6 to 71;2 months for average Missouri conditions. This 
means that the pasture improvement program has extended the pasture season 
by 11;2 months or 25 per cent. This is an annual increase in feed available 
from pastures of approximately 37,000,000 bushels, which is equal to 24 per 
cent of our average corn crop. Thus 37,000,000 corn equivalents is the annual 
benefit to farmers resulting from the pasture improvement program. When 
corn is worth 80 cents a bushel, this is an annual benefit of almost $30,000,000. 
A $30,000,000 benefit to Missouri farmers represents a capital value of $600,-
000,000, which pasture improvement has added to Missouri's agriculture. 
Buying Land to Farm in Missouri (Ramey C. Whitney). Buying land to 
farm is always a problem in Missouri or any other state. It was found that 
the prospective rate of return on investment in farm land purchased in Missouri 
in 1944 at current prices of land, assuming prices of farm products follow a 
course similar to the course followed after World War I, are as follows: (1) 
3 to 5 per cent from investment in the average size farm in farming areas lo-
cated in the better farming areas north of the Missouri River, also in the west-
ern part of Missouri, and in the better cotton areas of southeastern Missouri. 
(2) From zero to 2 per cent return on investment in average size farms in the 
pasture areas and less productive farming areas. This is largely in southern 
Missouri. Obtaining low returns on investment in farm land in the less pro-
ductive areas has apparently been a normal phenomenon even before the war. 
Income of farm operators is also less in the less productive areas. 
The prospective net casl). income ranged from $1100 per year from the 
average size farm in northwest Missouri to less than $300 per year in the least 
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productive areas in southern Missouri where farms are relatively small. These 
incomes were based upon an assumed long-term price level, 60¢ corn or the 
equivalent. 
Farm Cost Accounting (B. H. Frame). This study consisted of the tabu-
lation and analysis of 100 survey records on the cost of producing some field 
crops in Carroll, Lafayette amI Saline Counties. Fifty of these survey records 
were from the south part of Carroll Courity and' 50 were from Lafayette and 
Saline Counties. The Carroll County records were regarded as from one area 
while the Lafayette and Saline records were regarded as from another area. 
The cost of producing corn, wheat, oats, and lespedeza seed for each of 
the areas and the cost of producing soybeans for the Carroll County area was 
determined. The relative efficiency of different power units, different machin-
ery, and different methods of harvesting was studied. Information on the cost 
of producing corn in Carroll County was supplied to the U. S. Crop Insurance 
Division for the purpose of establishing crop insurance rates. 
Influence of Weather on Crop Yields (Erwin Thomas Hadorn). Because 
of variations in soil, methods of production, and other man controlled factors, 
it is obvious that a study forecasting crop production resulting from meteoro-
logical variations must involve a comparatively large area. 
Tabulations have been made concerning acreage and production of corn 
and small grains for nine crop reporting districts in Missouri for a period of 
25 years, 1919 to 1944. The voluminous statistical analyses indicate that it is 
possible t6 forecast with considerable accuracy several months ahead of time 
the probable crop yield for the season. However, full knowledge must be had 
of the tendency of weather to exhibit a more or less periodic character of weath-
er influences. This cyclical weather movement has been computed and plotted 
and gives the following results for the period from 1866 to 1945: 29 cycles 
were identified varying from two years to five years in length. Fifteen of these 
were two-year cycles, 9 were three-year, 4 were four-year, and 1 was a five-year 
cycle. There is a definite tendency toward a two-year cycle. When this' is al-
lowed for, it would indicate the following, for instance. There is a probability 
of 83 per cent that the 1946 yields for all small grains will be smaller than 
the 1945 yield. 
Ability of Agricultural Areas to Support a Rural Education Program 
(0. R. Johnson and assistants). This analysis was begun in May 1945 and is 
part of a larger study being made by a state administrative committee appointed 
by the governor. 
Important results from this analysis show that there is an inverse relation-
ship between quality of land and number of children of school age in the com-
munity. It also brought out the following factors: The tax burden for school 
support carried by agricultural land runs in inverse ratio to quality of land 
and, consequently, to the ability of land to support school programs. The 
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ca pital va lue or :-chools and their Nfilipm cnt tcnel s to be abo ut the ~amr rrom 
di slri ct 10 di stri ci rcgardles~ or qua lil y or land . Thc \alue or la:-.a bl e properl y 
per school in Ih c morc productil e co unli es arc rrom :~ to 5 times as milch as 
on so me or Ihe Icss produ ctive co unti es. The va l Il l' or ta xa ld e properly per pu· 
pil cnrol lcd is 8 to 10 limcs as much in th e more prodllctive counties as It IS 
in the I c~s prodllcli ve cO Llnti es. The cnrollmcnt per schoo l ill the less pro· 
c1llcti vc cO llnties lI'as l ssr( or Iha t in the morc prodll('lil'c co unti es . 
Till'se and olh er perlinelll resull s arc hrill)! uscd ill an error[ to avo id d o in ~ 
violence to farm land va lu!'s in an intcn sc dcs irc on Ill l' pa ri or most rLlral 
pcopl e to il11prol e ti lt' I'llral s(' hoo l systcm ") that it \\i ll comparc morc ncarl y 
II ilh uri,an s(' hoo ls in dreclil cll C'ss. 
AGRICULTURAL ENGINEERING 
J. C. WnOI.EY , C//(/lrl7l(1II 
Economic Use of Power, Labor, and Machinery 111 Crop Production-
Hay Harvesting Machinery and Methods (C. W. S te inhrucg~c and M. M. 
Jon('s ). An c'\ce ll ent hay ' rop is ortell n 'du C'cd in quu lil ), l,ccu lI ,.,e or IInravo r· 
a ble lI'eathcr co nditi on" ut the li me or hay ha rvcsl. Thi s sllId y was concerned 
primari ly lI'ilh ha y·dryin g b),s tcms insta ll cd ill barns. 
A di vidcd I) pc harn hay.dr yin g systClli was des iglH>d and inslall en on a 
rarm and air fl o\\ silldics ,,'ere madc Oil llii s ~ys tcm 10 determine Ihe qlluntil y 
or air de li vcred from Ihc rUIl lIlld to delt'rl1lillc Ihe t) PC or air fl ow within tbe 
duci sys tem. Observa li o/l s were mude dllrill f! Ihe dryin g processes 10 check 011 
temperatures, Illoi :- Illre (,O llt ellt , and hu) (1IIliIit y. IIl ~ pcc li ons lI'ere made laler 
10 determinc ir molds dcveloJled and to chcrk on huy quulit y. 
Thc barn ha y.dry ill g sys lems were rOllnd to work quil e :;ati sractori ly. How. 
eve r, the a ir fl ow s tlldi s hrou !:!hl ou t some errors or design whi ch, when cor· 
i\ lllin ce nt rill a ir rlu ct with latl'rlll ducts in place on a hay nUl'" flnnr . Thr hlnwrr hln"," 
nir into onc end of th ma in duct ancl it is feci int.o the Is teru ls which nre abo ul on ' in('h 
ofT th e fl oor. Quulity of Ih e hay wos imprOl CU lind some huy savl'u Ihul would hare been 
losl unuer normal harn ('ondil ion •. 
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rected, gave a saving in power requirement. A molecular analysis .of hay.drYing 
processes was started and has indicated that the removal of moisture away from 
the hay surface is of greater importance to rapid drying than the transmission 
of heat to that surface. 
Barn hay driers produced a superior quality hay even under unfavorable 
weather conditions when without them crops would have been severely dam-
aged or lost altogether. 
Economic Use of Power, Labor, and Machinery in Crop Production-
Seed Bed Preparation for Small Grain Following Lespedeza (M. M. Jones). In 
mid-November, 1944, lespedeza ground was prepared for seeding of wheat after 
a seed crop of lespedeza had been combined. Part of the ground was prepared 
by tandem discing twice, and part by using the field cultivator twice in an at-
tempt to determine which method is the most economical in seeding small grain 
after lespedeza. 
At the time of seeding of wheat, it appeared that the field cultivator had 
done a considerably better job of seed bed preparation than the qisc harrow. 
Yields of wheat at harvest time, however, showed no difference. Results of 
previous years seem to indicate that the field cultivator is generally the most 
practical common implement for preparing lespedeza ground for immediate 
seeding of small grain in the fall. It does a better job than the disc harrow, 
if the ground is hard and dry, and it works fast enough to get the seed bed 
prepared in the limited time available. 
The Use of Native Materials and Farm Labor in the Construction of 
Farm Buildings (1. C. Wooley). This study was made to enable a wider use 
to be made of native oak lumber, cobblestone, and farm labor in the construc-
tion of buildings on Missouri farms. It established procedure for constructing 
curved laminated rafters from rough oak lumber, because the high moisture 
content in oak lumber is desirable from the standpoint of uniformity in bending 
and efficiency in nailing. It was found that cotton wood lumber has holding 
power for nails approximately equal to white pine. 
Utilization of Corn Stalks and Straw in Soil Building (M. M. Jones and 
1. C. Wooley). This experiment is a continuation on methods of returning 
straw to the soil following wheat. The four methods compared were: Lespedeza 
seeded in the spring and the growth plowed under with the straw (left by the 
combine) in the fall; Nitrogen added to the straw just before it is plowed under 
in the fall; Straw plowed under with no treatment; Straw removed, piled, treat-
ed with nitrogen and lime, allowed to rot, and then returned to the soil the 
following fall just prior to plowing. 
There was much less difference this year between plots than in former 
years. When all methods are compared over a period of four years, Method A, 
plowing under a growth of lespedeza, seems to be the best method tried, when 
time, labor, and expense are considered: 
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ANIMAL HUSBANDRY 
L. A. WEAVER, Chairman 
The Production of Beef With Sufficient Finish to Meet the Great Volume 
of Demand, by the Maximum Use of Pasture and Other Roughage and a 
Minimum Grain Requirement (E. A. Trowbridge, L. A. Weaver, J. E. Com· 
fort, and A. J. Dyer). This is a continuation of well known experiments at 
Missouri on the use of maximum pasture and minimum grain in producing beef 
that will grade "Good". Thirty-two yearling steers were grazed from April to 
July on wheat-Ie~pedeza pasture and then full fed. During the previous winter 
one·half of these steers had been fed corn silage and alfalfa hay, the other one-
half had this ration and 1 pound of soybean meal in addition. One-hali of 
each group was full fed grain on mixed grass.lespedeza pasture; the other one-
half were full fed in dry lot for 112 days. 
Winter feeding trials were started with sixty-four head of long yearling 
steers, eight lots of eight head each. 
Yearling steers were made to grade "Good" with 25 bushels of corn or less 
by the liberal use of good roughage and pasture. Steers fed a pound of pro-
tein supplement in addition to the winter ration of corn silage and alfalfa hay 
made larger winter gains but slightly smaller subsequent gains on grass than 
those wintered only on silage and hay. Steers full fed in dry lot made larger 
gains with less grain than steers full fed grain while on mixed grass-Iespedeza 
pasture. 
Steers that made the larger winter gains on silage and alfalfa hay made 
smaller gains on pasture than steers that were wintered on timothy hay and 
soybean meal. The steers that had been wintered on late cut timothy hay and 
soybean meal even though making good gains on pasture, were still about 20 
pounds lighter in weight and a little thinner at the end of the grazing season 
than steers that were well wintered on silage and alfalfa hay_ 
Steers fed 146 pounds of soybean meal in addition to mixed grass-lespedeza 
stack hay and pasture for 66 days during late fall and early winter were 22 
pounds heavier and slightly fleshier than steers not receiving the supplement. 
The project shows that yearling steers will make satisfactory gains on a 
wintering ration which does not contain silage, and that satisfactory gains can 
be made on yearling steers with corn silage and hay or home-grown feeds 
without concentrates and supplements. 
The Improvement of Permanent Pastures-The Managed Grazing of 
Bluegrass T E. Comfort and E. M. Brown) . A comparison of three systems 
of grazing beef cattle (continuous, rotation, and supplemented) has been studied 
for fifteen years. This project was a continuation of that experiment. 
The steers on the continuous pasture made a gain of 266 pounds per steer 
12 MISSOURI AGRICULTURAL EXPERIMENT STATION 
or 170 pounds per acre. Steers on the rotation pasture made a gain of 306 
pounds per steer or 196 pounds per acre. Those on the supplemented grazing 
system made a gain of 282 pounds per steer or 178 pounds per acre on blue-
grass and 89 pounds per acre on Korean lespedeza. Three bluegrass pastures 
of 25 acres each and a 23-acre pasture of Korean lespedeza were used. 
The favorable growing season in mid-summer made less difference this 
year in favor of the supplemental Korean lespedeza grazing. In some of the 
dry and semi-dry seasons in the past, the cattle on bluegrass in mid-summer 
have lost weight while the cattle on supplemented Korean lespedeza continued 
gaining. 
Supplemented grazing calls for intensive grazing of the permanent blue-
grass pasture during spring and early summer, moderate late summer grazing 
to control the growth of summer annual weed grasses, and then resting the 
permanent pasture from September 15 to November 17 to allow the perennial 
pasture grasses to restore depleted food reserves. After November 15 the blue-
grass may be used as a winter pasture. Korean lespedeza is used to supple-
ment the bluegrass during the mid-summer and early fall period when the 
bluegrass is usually checked by dry weather_ This tends to insure that cattle 
will continue gaining throughout the entire grazing season. 
Rations for Growing-Fattening Swine (1. A. Weaver). One feeding trial 
conducted studied further the results of supplement to corn for growing and 
fattening hogs. One lot of pigs which had been fed well balanced rations until 
they reached a weight of 80 pounds failed to make satisfactory gains on yellow 
corn and minerals. They required more than 13 bushels of corn to produce 
100 pounds of gain or about twice the normal amount. When vitamins and a 
limited amount of protein were added, gains were more than doubled and a 
material saving in feed resulted. 
When both additional vitamins and proteins were added, feed consumption 
was doubled but gains were four times as rapid, indicating a marked difference 
in economy of production. Each pound of supplement saved or replaced ap-
proximately 4 pounds of corn. 
When the fiber content of the ration was increased from approximately 
4.5 to 6.3 per cent the rate of gain declined more than 25 per cent and feed re-
quired to produce 100 pounds gain increased about 20 per cent. The amount 
of feed consumed also declined slightly when fiber content was increased. 
A study was made of the relation between initial weight and rate of gain, 
and it was found the pigs having the heaviest initial weight gained 28 per cent 
more rapidly and were 32 per cent heavier after 90 days feeding than the pigs 
with the smallest initial weight. Pigs which weighed 30-35 pounds at weaning 
time reached a weight of 208.8 pounds at 6 months of age, while pigs weighing 
45-50 pounds when weaned weighed 235 pounds at 6 months of age. 
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The Effects of Different Storage Temperatures and Different Storage 
Periods Upon the Vitamin Content of Frozen Foods (Laura Flynn, J. C. Wool· 
ey, J. E. Comfort, W. H. E. Reid, Fern Bowman, A. E. Murneek, E. M. Funk, 
and S. B. Shirky). The growth of the frozen food industry in the last few years 
has made a study of retaining the vitamins of frozen foods both timely and very 
practical. In this study snap beans, lima beans, soybeans, pork, beef, eggs, and 
fryers were placed in storage between September and January. 
During preparation and freezing the following vitamin losses occurred: 
From snap beans, Carotene-none. Reduced Ascorbic Acid-over 50 per cent; 
Thiamine-lO per cent, Riboflavin-16.9 per cent, Nicotinic Acid-25 per cent. 
From l ~ma beans, Carotene-none, Reduced Ascorbic Acid-32 per cent, Nico-
tinic Acid-30 per cent. From soybeans, Carotene-none, Reduced Ascorbic 
Acid-IS per cent, Nicotinic Acid-no loss. Nicotinic acid in freshly frozen 
pork roasts ranged from 2.048 to 3.728 mg. per 100 gm. Riboflavin in the 
same roasts ranged from 106 to i88 mcg. per 100 gm. 
Systems of Breeding for the Improvement of Swine (L. A. Weaver, Ralph 
Bogart, and George A. }Iarrison). The development of three inbred lines as 
part of the Regional Swine Breeding Laboratory was continued. By practicing 
rigid selection it is possible to inbreed to the extent of half-brother x half-sister 
matings for eight generations without serious 105s of prolificacy, suckling ability 
of sows, growth rate, economy of production, and carcass value. Such inbred 
lines gave hybrid vigor when crossed together, resulting in the production of 
more efficient animals. 
Results secured by inbreeding as a method of improving swine breeding 
stock can be duplicated by breeders if carefully followed, along with rigid, 
intelligent selection. Use of superior inbred hoars by commercial pork pro· 
ducers may increase efficiency of enterprise as measured by rate of gain and 
amount of feed required to make pigs reach a marketable weight. 
The Physiology of Reproduction in Farm Animals (Dennis T. Mayer, Bur· 
ton H. Moore, and Ralph Bogart). The rapid increRse in the nnmhpr of arti· 
ficial insemination organizations and in the amount of capital invested in these 
organizations makes necessary the immediate solution of the numerous prob. 
lems encountered! This study in physiology of reproduction was broken down 
into three sub.projects. They were: (A) Estrus, Ovulation, Resorption, and 
Abortion in the Female; Spermatogenesis and Related Phenomena in the Male. 
(B) The Role of Endocrine Secretions in the Reproductive Physiology of the 
Male and Female. (C) Improved Techniques for Natural and Artificial Breed· 
ing. 
Study of lethal dwarfism in sheep indicates that it is the result of a hypo-
thyroid state and is inherited as a simple recessive. The study of the effects 
of hormones on sperm physiology enabled the elimination by hormone treat-
ment of the cessation of spermatogenesis in rams during summer months. 
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Studies in morphology and physiology of sperm resulted in knowledge aiding 
preparation of diluters for storage and insemination, additional insight into 
resistance of sperm and its effect on fertility, and yielded more knowledge 
concerning pathological conditions and possible ways of correcting them. 
Thyroid hormone is a contributing factor in "summer sterility" in rams 
and it alleviates some of the symptoms by sti~ulating spermatogenesis. High 
summer temperatures act through the thyroid. Thiouracil fed to growing chick· 
ens resulted in a slower gain per day, but they laid down more fat and devel· 
oped more compactly. Reduction in thyroid activity in lambs with thiouracil 
indicates that such treatment might improve their type and fattening ability. A 
hypothyroid state is detrimental to reproductive processes in rats. The necessity 
for a method of measuring level of thyroid activity in farm animals is indicated. 
Thyroid-active materials and anti-thyroid or goitrogenic materials have 
been recommended to the animal husbandman for use in the treatment of steril-
ity, in the fattening and production of animals for market, and for the stimula· 
tion of egg and milk production. 
The results of the investigations in this laboratory in which thyroid-active 
materials and goitrogenic materials have been used all indicate that · these 
substances cannot be indiscriminantly used without danger of serious injury to 
the animals treated. 
Since the fraction from egg yolk which affects spermatozoan resistance also 
stimulated growth in L. casei (bacteria), further studies using proteolytic en-
zymes and substances containing a sulfhydryl group such as cistine and gluta. 
thione have been made. All of these substances stimulate growth of the bac-
teria, but have no effect upon spermatozoan resistance. However, all of the 
bacterial growth factors tried greatly improved the storage of horse sperm. As 
our investigations progress, it is becoming more evident that many of the reo 
quirements of the sperm cell are substances needed by cells in general. 
While developing the assay method for the egg yolk resistance factor, it 
was found that the medium with which the egg yolk or egg yolk factor was 
diluted affected the storage and resistance of the sperm. 
A thorough investigation in which some 20 types of diluters were studied 
showed that 5 per cent glucose was superior to all other media,as a diluter. Ten 
per cent sucrose and water proved superior to the buffers usually recommended. 
The study shows that sodium ions are injurious to sperm cells. 
It was found that the difference between the number of sperm alive before 
a cold shock and the number alive following the cold shock was more indica-
tive of storage capacity than the number surviving the cold shock used alone 
as an index. Apparently, if a large percentage of the live sperm are killed 
by the cold shock all of the sperm in the semen sample are of poor quality. 
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BOTANY 
C. M. TUCKER, Chairman 
Studies on the Mechanisms of Resistance or Immunity to Infection by the 
Wilt Fungus (C. M. Tucker and James W. Gerdemann). Isolates from toma-
toes containing the L. pimpinellifolium type of wilt resistance proved far more 
virulent toward L. pimpinellifolium and its hybrids than isolates from suscepti-
ble varieties. Hybrid lines completely resistant to ordinary isolates varied 
from highly resistant to highly susceptible to the new isolates. Since these iso-
lates were obtained in a field where tomatoes have been grown during each of 
the past years, w.ith heavy inoculation each year, it is believed that the new 
lines originated as mutants of the ordinary types. The inherited differences in 
resistance of the hybrids indicates the existence of resistance factor in L. pim-
pinellifolium in addition to the primary factor believed responsible for resist-
ance of the usual type. 
Extracts from tissues of L. pimpinellifoliu.m had an inhibitory effect on the 
growth of isolates from susceptible plants in agar cultures. Tests using a viru-
lent isolate indicated that it was not inhibited by the extract. 
The Development of Tomato Varieties From Hybrids Involving Lyco-
persicum Pimpinellifoliltm as a Source of Factors for Resistance to Fusarium 
Wilt and Other Diseases (C. M. Tucker). In this proj ect, approximately 300 
genetic lines of tomato hybrids were grown in breeding plots and about 600 
individual yield records were obtained on selected plants. ,All lines were heav-
ily inoculated with the wilt Fusarium. 
On the plots at Columbia, forty hybrid lines exceeded the average yield 
of the commercial varieties, some by as much as 75 per cent. Ten hybrid lines 
produced smaller yields than the commercial varieties. 
At the Monett fields the yield plots contained 36 hybrid lines and 18 com-
mercial varieties. Of the 15 highest yielding entries, 13 were hybrid lines, and 
2 were the commercial varieties, Garden State and Rutgers. At both Columbia 
and Monett the better hybrids equalled or excelled the best commercial varieties 
in fruit size and percentage of marketable fruits. 
Several hybrid lines placed in commercial · tomato areas proved complete-
ly resistant to wilt under field conditions, yielded well, and received a favorable 
reception from growers. The demand for seed exceeded the supply. 
Identification of Plant Disease (C. M. Tucker). Approximately 400 let-
ters were written in reply to requests for identification of plant diseases and 
information on control measures. One of the most alarming developments was 
the appearance and spread of phloem necrosis of the elm, which has now been 
identified in 26 counties. Information was given relative to disease control 
methods. 
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DAIRY HUSBANDRY 
A. C. RAGSDALE, Chairman 
The Endocrinology of Milk Secretion (C. W. Turner, E. P. Reineke, R. A. 
Monroe, and Victor Hurst). The role of the thyroid hormone in growth, preg-
nancy, and lactation in rats was investigated for . determining the thyroxine se-
cretion rate. It was observed that thiouracil fed to the mother rat passes through 
the milk and influences the thyroid gland of the young. On the other hand, the 
administered thyroxine does not pass through the mammary gland into the 
milk. This confirms, by another technique, earlier observations at Missouri that 
thyroxine does not pass through the mammary gland epithelium. 
The most interesting observation was that the thyroid glands of rats do 
not increase their thyroxine secretion rate during either pregnancy or lactation. 
This may explain, in part, favorable effects of thyroprotein feeding in such a 
large proportion of dairy cattle. 
A Quantitative Study of the Precursors of the Constituents of Milk and 
the Energy Requirements of Milk Secretion (C. W. Turner, E. P. Reineke, 
and G. W. Pipes). This project was a continuation of research on the produc-
tion of thyroprotein for practical use and the influence of the thyroid gland 
upon the secretion of milk. 
Thyroprotein is believed to have wide practical use in all branches of live-
stock production. Its effect upon milk secretion has been demonstrated in ex-
tensive trials. This effect may be of value not only in dairy and beef cattle 
and dairy goats, but in sheep and swine to increase the weaning weight of the 
young. Sterility of male breeding animals may be treated, since sex urge can 
be increased. 
Nutritional Studies on Growth and Milk Production (H. A. Herman, A. 
C. Ragsdale, and E. W. Swanson). Studies were made concerning the quantity 
and quality of nutrients required for growth and lactation in dairy cattle. 
Sixteen heifers fed special "rapid growth rations", ad libitum, which were 
5 to 30 per cent above normal weight at freshening time, completed two or more 
lactations. They were more expensive to raise and production was at a lower 
level than heifers reared c~iefly on roughages. Five heifers raised almost en-
tirely on roughages did not attain normal size until 8 years of age. Twenty 
heifers, now between 15 and 18 months of age, raised after 6 months chiefly 
on pasture and roughages are normal in skeletal development, but 5 to 10 per 
cent below normal in body weight. Calves fed whole milk for 21 days and a 
special "calf starter" to 4 months of age compared fa~orably with those fed 
more abundantly on milk, the usual calf concentrate mixture, and hay. 
This project showed that dairy heifers may be practically and economically 
grown on limited milk and grain with liberal feeding of roughages and pasture. 
Mature Korean lespedeza hay was found to be unsatisfactory for milk produc-
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tion ano COlltained oil ly oll e·half to two·thi rds thc nutrient H of that cut in the 
active ~rowin g !:> ta ge. Cro llfld Korran lespeoeza seed was used sati sfactorily as 
a hi gh protein ~uppl('ment to replace coltoll~ecd mea l and soybean meal. Qual. 
ity of the protein is of liltl e consequencc in ruminant nutrition. 
The Manufacture of Cottage Chctsc From Non-Fat Milk Solids (W. H. E. 
Re id, Merri ll O. Ma ll ghan, and J. E. Edmo ndson). T hi s study was a cont inua· 
ti on of researc h 011 mallufacturing cottage c h ee~e frOIll non ·fat mi lk so lids. Ten 
ha tches of cottagp che('~e from nOIl·fal mi lk so lids were manufa ctured on a 
commercia l ha~i s in t\H) cOlllmercia l milk plants. Exper imen tal work included 
t.he manufa('tnr{' of 121- hatches of c'ollagt' cheese from non ·fat milk so lids. 
Co lt ag(' l'Il('p~e of Ii igh q ll u I it y has IH'('n man ufactured exper imcl1t a" y ano 
in commerc ia l milk plants lIs in g nOIl·fat milk so lids exclusively. COllagc cheese 
manufactllrpd from nOIl ·fa t mi lk so lids hus a very desirabl e flavor, hody, tex· 
ture, a nd cn'amy co lor. Th(' kCf'ping qua lity of co ltagf' chccse made from non· 
fat milk so lids has het'li satisfac tory. Thc usc of lIon·fal milk so lids in the 
manufacture of co tt a~t' cil l'('se ass llrcs the producti on of a morc IIniform cheese 
dllring the en tirc p'ur us the so lids are manufacturcd ill la rge qllantitics and 
can be storl'd for muny mOllth s. 
T il" I\loionnirr 'reSIN iq II s!"d for a ll Il I YRi~ of milk and mitk products, butterfat and total 
;,o tids in ;,lud!" 111 ,",USSl'~ ullci n"parch in dairy prOdUl"ls. 
18 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Factors Influencing the Energetic Efficiency of Growth and Related Trans-
formations (S. Brody, H. H. Kibler, and A. C. Ragsdale). Factors considered 
in this experiment included measurements of heat increment of feeding; study 
of relative rates of growth, maintenance expense, and pulmonary ventilation in 
beef and dairy cattle; and similar studies on metabolism during growth, gesta· 
tion, and lactation in guinea pigs, hamsters, and rabbits. 
It was found that, prior to 100·lbs. live weight, the well·fed beef calves 
had a much higher metabolism than the somewhat underfed dairy calves of the 
same live weight. Thereafter the dairy cattle overtook the beef cattle while 
the opposite was true of the ventilation rate. The maintenance cost (basal and 
resting metabolism) of the cattle increased with approximately the 0.62 power 
of body weight between birth and two years; that is, increasing body weight 
by 100 per cent was associated with an increase in maintenance cost of about 
62 per cent. The pulmonary ventilation rate (air exhaled per minute) increased 
directly with body weight; the steers had a considerably lower ventilation rate 
than the cows. 
Studies in Milk Secretion (c. W. Turner, E. P. Reineke, G. W. Pipes, and 
Victor Hurst). Trials with various thyroxine·inhibiting drugs were continued 
in order to develop a technique for measuring the thyroxine secretion rate of . 
lactating animals. The feeding of laying hens continuously with thyroprotein 
was in its third year. Even though these hens received much more than the 
amount of thyroxine normally secreted, no detrimental effects were observed. 
The thyroxine·inhibiting drug called thiobarbital was effective when fed in 
amounts one-half that of thiouracil. 
The continued feeding of thyroprotein again showed a favorable seasonal 
maintenance of egg production in White Leghorn hens. In Rhode Island Red 
hens in their second laying year, those fed thyroprotein showed increased pro· 
duction throughout the year. 
The suggestion that the continuous stimulation of dairy cattle with thyro-
protein would result in the "burning out" of the animals and cause their early 
death was not borne out by preliminary experiments with laying hens. A group 
of hens in their 5th laying year which have been fed thyroprotein continuously 
from 1% to 3% years show no ill effects. 
Mastitis Treatment in Dairy Cows (R A. Herman, J. E. Edmondson, A. 
C. Ragsdale, O. S. Crisler, and E. W. Swanson). Mastitis may be successfully 
treated with some 80 per cent recovery to be expected in cases of not too long 
standing by the use of penicillin, or sulfanilamide-iodine-mineral oil emulsions. 
Penicillin has been found to be 75 to 80 per cent effective, following the 
injection of 100,000 to 200,000 units in two to eight treatments of 25,000 units, 
in saline solution, per dose, in clearing mastitis infection from eleven quarters. 
No harmful effects following its use have been noted. Emulsions of sulfanila-
mide, 35 parts per 1000 parts iodized mineral oil (iodine 1 :2000), have been 
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approximately 80 per cent successful in ridding the udder of streptococci in 
trials covering a three-year period and involving more than 100 quarters. 
Hatch Dairy Experiment Station Farm (R. E. Leighton, A. C. Ragsdale, 
and J. R. Dawson). Experimental results obtained at the Station farm pertain-
ing to dairy cattle breeding, feeding, and pasture investigations, crop yield and 
costs, disease prevention and control, and herd management practices give ex· 
cellent information for local, regional, and wider application. Work in progress 
is widely observed by breeders and farmers in the area. 
The breeding program was based on the use of sires proved for high pro-
duction. Seventeen sires were leased to cooperating dairymen. A summary of 
data on 40 bulls previously leased to cooperators showed 452 daughters averag· 
ing 6144 pounds of milk containing 330 pounds fat as compared with 424 dams 
averaging 6471 pounds milk containing 341 pounds fat in ten months on twice-
a-day milking, calculated to a mature basis. 
Yields, production costs, and quality of alfalfa-brome grass for silage, hay, 
and pasture were investigated. Three fields of bluegrass pasture were used in 
rotation grazing. 
Twenty-three acres of alfalfa-brome grass yielded 90.65 tons of silage of 
excellent quality. No preservative was used. Fifty pounds of salt was sprin-
kled on top each silo to keep the silage moist. This 23-acre field also produced 
1071 days of pasture valued at $806.05. The total return in 1945 for this 
field was valued at $1213.98 based on the alfalfa hay equivalent of the crop 
produced, figuring alfalfa hay at the local price of $35 per ton. A six-acre 
field not cut for silage produced 477 days of pasture valued at $292.25. The 
two fields totaling 29 acres produced crops valued on the above basis at $1506.23 
or $51.94 per acre. 
Three fields of bluegrass used for rotation grazing yielded as follows: one 
field of 22 acres gave 1021 cow days pasture, a 30·acre field 880 cow days, 
and a 141h-acre field 785, cow days. Sixty-six and one-half acres yielded 2686 
cow days pasture or an alfalfa hay equivalent of 53.72 tons. 
The Inheritance and Transmission of the Characters "Capacity for Fat 
Production" (H. A. Herman and A. C. Ragsdale). Sixteen bulls in the Station 
herd and 25 bulls in artificial breeding organizations in the state have been in-
cluded in a study of semen fertility as correlated with motility, survival time, 
morphology, pH, and per cent of live sperm. 
In artificial insemination studies 16 bulls were used to service 4780 cows 
with an average of 1.7 services. The sires' breeding record and semen chaxac· 
teristics, particularly survival of semen under storage conditions, are closely 
correlated. In Northwest Missouri the semen of bulls kept indoors was lowest 
in quality during the winter months. Likewise, the ratio of services per con· 
ception was highest during these months. The nature of this lowered fertility 
rate is not fully known, but is believed to be associated with feeding and man-
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agement of both the sires and the cows. Production records on 75 heifers by 7 
sires resulting from artificial insemination were found to average 8010 pounds 
milk and 391 pounds butterfat on a 305-2X mature basis. These daughters 
averaged 77 pounds more milk but 6 pounds less fat than their dams. 
Artificial breeding is very beneficial in controlling genital infection in the 
dairy herd. Only where disease and wastage of cattle are controlled can a dairy 
herd maintain its numbers and produce surplus females for sale. 
Energy Metabolism, Work Capacities, and Related Factors Involved in 
Muscular Work in Horses and Mules (H. H. Kibler, S. Brody, O. Miller, D. 
Worstell, E. Deal, C. Thomas, and H. Struttman). Some apparatus was devel-
oped to automatically record respiration and pulmonary ventilation rates in 
mules and horses in order to conduct this experiment. Also portable respiratory 
exchange apparatus ~as designed and constructed. 
Data obtained demonstrated statistically that there were significant indi-
vidual differences between the 4 mules tested, in the levels of pulse rate, work 
efficiency, respiration rate, and other cardio-respiratory measures, and that these 
Ififferences were significantly correlated with the degree of oxygen debt found 
following work. 
These cardio-respiratory data on mules are apparently the first such quan-
titative data in the literature. 
ENTOMOLOGY 
LEONARD HASEMAN, Chairman 
Missouri Ticks and Their Control (Roland W. Portman) _ In this pro-
ject, field observations were continued to determine the fluctuations in the sea-
sonal history of the lone star tick, population trends, and the degree of infes-
tation in the different habitats. 
The abnormal, cool, wet spring demonstrated the ability of the lone star 
tick to endure a wet season better than a dry one . . The fall was also damp 
and the seed ticks were very active throughout this period. Hydrogenated rote-
. none when properly prepared proved toxic to all forms of ticks but had no 
residual action. A 5 per cent DDT water suspendible solution was found to 
be toxic to the ticks and rendered the dairy .animals free from attack for a 
period of from 5 to 7 days. Examinations of caged ticks showed that the ticks 
need more shelter than open grass pasture to withstand winter conditions. 
Investigation of Sulfa Drugs for Controlling American Foulbrood of Bees 
(Leonard Haseman). This was a continuation of the use of the sulfa drug, 
mainly sulfathiazole, in the treatment of American foulbrood in bee colonies. 
In 1944 a full scale test of the treatment was made on 100 colonies, which were 
fed the drug both in sugar syrup and pollen substitute with startling results. 
This year, sulfathiazole was used at the rate of one-half gram in one gallon of 
syrup with perfect results. Sulfaguanidine used at the rate of one gram to a 
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Comh hadl y inft'c tl'd with Amrrican fOlllhrood nn .lilly 10. 1944. 
The same comb shown as it appeared September 8, 1944, after bein~ clean ed out by 
colon y of hees fed sulfathillzolr. 
gallon of sy rup likewise enabl ed co lonies to clean up all s igns of infection even 
when hived on 6 to 10 combs filled with decaying grubs killeu by the di sease. 
The treatment a lso seems to he efTective in clearing up Nosema. 
The bu ll etin an nouncil)g th e treatmeht as a cure for thi s major menace to 
beekeep ing was promptly cal led for by beekeepers throughout the United States, 
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Canada, and the British Isles. The second printing of 5000 copies is rapidly 
being exhausted. In 1945 hundreds of beekeepers used the treatment success· 
fully in thousands of diseased colonies throughout the country. 
Many of the larger commercial beekeepers stated that this new drug treat-
ment was the greatest boon to the beekeeping industry since the discovery of the 
modern movable comb hive. Missouri beekeepers universally find it effective. 
Codling Moth Investigation and ControI.{Lee Jenkins, Wilbur Enns, Cur-
tis Wingo, and Leonard Haseman). Special attention was given to DDT as an 
insecticide control in this study. DDT was used in combination with other in-
secticides and with fungicides to determine the insecticidal value when thus 
combined as sprays for apples. 
Either DDT at the rate of 1 pound to 100 gallons of spray, or 4 ounces 
of DDT per 100 gallons in combination with 2 pounds of lead arsenate, gave 
better codling moth control than any other insecticide or combination of insec-
ticides used in the tests during 1945. Neither Fermate nor Methasan reduced 
codling moth control when used as fungicides in combination with DDT. Where 
DDT was used leaf hopper control was excellent. Red spiders became more 
abundant on all plats sprayed with DDT than on those plats not receiving DDT. 
As a result of this work, most Missouri apple growers used DDT in their 
1946 spray schedule for codling moth control, including probably three first 
brood cover sprays and two second brood cover sprays co~taining 1 pound of 
actual DDT to the 100 gallons. 
Insecticide Investigations (Lee Jenkins, R. W. Portman, H. E. Brown, 
Philip C. Stone, Curtis Wingo, Wilbur Enns, and Leonard Haseman). The uni-
versal interest in the insecticide DDT (Dinitro-diphenyl-trichloroethane) 
prompted more research with this chemical compound. Various formulations 
were made and tested for a wide range of insects during the year. 
DDT was used at the rate of 1 pound to 100 gallons or % pound with 2 
pounds of arsenate of lead to 100 gallons proved to be by far the most effective 
sprays for codling moth. DDT in water suspension used at the rate of 1 pound 
to 100 gallons protected cattle from horn and stable flies for up to three weeks. 
A spray of 5 per cent DDT in kerosene or 3 ounces to a gallon of water when 
sprayed on· walls of barns, hog houses, dairies and poultry houses continued to 
kill flies for three months. Solutions of 5 per cent Lethanes killed ticks on 
cattle but irritated the animals. The 5 per cent water suspendible DDT solu-
tion killed ticks and kept cows free for a week. The hydrogenated rotenone 
sprays killed ticks but had no residual action. 
A 3 per cent DDT dust will kill most common garden insects, grape leaf 
hoppers, fleas and other pests. A 5 per cent DDT in refined kerosene as a 
household spray will control flies, mosquitoes, bed bugs, cockroaches and help 
with clothes moths, carpet beetles, silver fish, grain pests and other insect pests 
in the house. 
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Influence of Soil Minerals on Insects (Leonard Haseman, P. C. Stone, and 
H. E. Brown). This is a continuation of a project started before the war which 
showed that chinch bugs reared on corn plants grown on a low level of nitrogen, 
grew faster, matured quicker, lived longer and produced more eggs than did 
bugs grown on plants grown on a full nitrogen level. 
Study was continued with greenhouse thrips (Heliothryps haemorrhoida· 
lis) on New Zealand Spinach plants. As was found true of the chinch bugs, 
the thrips preferred those plants grown on the two lower levels of nitrogen. 
They were permitted to make their own choice of plants and they left the vigor. 
ous high nitrogen plants strictly alone until blooming and seed setting began 
which drew heavily on the foliage's supply of nitrogen. 
Clearly such major pests as chinch bugs which thrive on a low level of 
nitrogen diet are benefited by drought years when crops take up little nitrogen 
from the soil. When insects do have specific nutritional requirements, as in 
this case, building up a high level of soil fertility such as nitrogen should help 
keep down insect epidemics. 
A Summary of Services Rendered Farmers (Lee Jenkins, Roland W. Port-
man, and Leonard Haseman). This was a proj ect rendering special services 
to the fruit growers, general farmers, livestock and dairy farmers, beekeepers 
and home owners by keeping them advised as to threatened outbreak of pests 
by means of surveys and recommendations on the use of new insecticides. 
Each week every interested apple grower in the state received a weekly 
report on the codling moth and apple worm activities and suggestions on when 
sprays should be applied. The chinch bug, grasshopper and hessian fly sur-
veys made it possible for county agents and farmers to be advised as to dangers 
from these major crop scourges. The new control of the small blood.sucking 
flies with DDT sprays at three-week intervals for the first time brought to the 
livestock and dairymen real relief from fly losses. 
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FIELD CROPS 
W. C. ETHERIDGE, Chairman 
Comparative Efficiency of Crop Production by Pasture Rotation vs. In-
tensive Cultivation (C. A. Helm). This study, comparing crop production by 
pasture rotation with intensive cultivation, has special significance here at Mis· 
souri because this state has such a large acreage of land that is run down or 
naturally low in productive power. Short rotations, 1 and 2 years in length, 
with small grains, lespedeza and soybean liay were studied on Putnam silt loam 
below medium in natural productivity but well treated with lime and fertilizer. 
Feed produced by the rotations was several times as much annually as 
was produced by corn. A one-year rotation of wheat-Iespedeza for 3 years in-
cluding 1945 gave average yields of 14.6 bushels wheat and 71 pounds of live-
weight gains in beef cattle, both from the same acre. Both wheat and lespedeza 
fully pastured gave average three-year returns of 188 pounds of live-weight 
gain per" acre. Oats-Iespedeza in the same years yielded an acre average of 1.2 
tons of oats hay, 1890 pounds of lespedeza hay and 265 pounds of lespedeza 
seed. A two-year rotation soybeans-winter barley-Iespedeza produced on .each 
2 acres in 1945, 1.9 tons of bean hay, 18.6 bushels barley, 1325 pounds les-
pedeza hay, and 380 pounds of lespedeza seed. Yields of corn in good rota-
tion on similar land nearby averaged 22 bushels per acre for a previous six-year 
period, and corn was discontinued because of a lack of adaptability. 
The Improvement of Permanent Pastures (E. Marion Brown, James M. 
Comfort, and Joe D. Baldridge). The results of this project, which is a con-
tinuation of pasture study, confirm previous results that Missouri livestock men 
can produce more pounds of beef from rotation grazing or supplemented graz-
ing than they can from continuous grazing. Beef cattle gained 170 pounds per 
acre on bluegrass at Sni-A-Bar under continuous grazing; 196 pounds under 
rotation grazing; and 178 pounds tinder supplemented grazing; and 93 pounds 
per acre on Korean lespedeza after oats. At Columbia a gain of 273 pounds 
an acre was made under supplemented grazing; 219 under continuous grazing. 
Cattle gained 235 pounds an acre at Columbia on bluegrass renovated with 
sweet clover. 
Growing of legumes with grass was found to be an essential phase of pas-
ture improvement and correct grazing management is important, not only to 
use efficiently the increased growth of the renovated pasture, but to maint!!.in 
the correct balance between the grass and legume components. 
Bromegrass and Korean lespedeza grown on poor soil with lime and min-
eral fertilizer (at Columbia) produced 135 pounds beef an acre as compared 
with 332 pounds gain an acre on bromegrass and alfalfa grown on fertile soil 
(at Lathrop). Bromegrass is an excellent pasture grass, but only when grown 
on deep, fertile, well-drained soil. 
A rlos!' "iew of winl.'r hurl.,y sown in enrly S.'plem hrr. Soi l f'r()~ion i ~ hl'ld to n mini · 
mum ann this rrnp i, l'f 'll cl y for u IOIl I! period of fnll "rulin/!. 
Breeding Barley in Missouri for Feed (J . ~1. Porhlmall \. Early l1eard lrss 
a lld Brllo a n' lit e prin r ipa l ha rl eys I-(row n ill 1\1 issour i, and durinp; the winter 
uf 1()11 ·45. (,S flew se lectioll s wne grow il ill the IIl11'sny a t Co lumbia in COIll· 
pari son \\ ith Eurly Bl'urdless und HellO . In additiun. 255 new se lecti ons " ere 
increllsed and al'l'r()',inlU te ly :~ O()() 11l'lId s(, lections frolll variolls crosses were 
growlI a nd exa mill f' d . S uper ior lilies amonl-( thrse were harv('s ted or se lected . 
Many of th e nrw se lectioll s produced yie lds ('xeeed in p; those o f Reno (the 
more produ ctive pa rt'rlt ) by 25 prr CCIi t. These se lecti ons appeared equa l to 
Hcno in hardiness and sllperio r in diseas(' resistanct'. 
Investigations in the Efficiency of Cotton Production in Southeastern 
Missouri (B. M. Kin g). Work in colton in!flrovem('nt centcred aro Llno var iety 
and s train tel-ltin g, breedin g ex perimcnts, and a st ud y of the cO'eet of leg umes 
grown in three.yea r rotation with corn, (:u tlon and oats on the y ield of corn 
and cotton, Twenty.three new strains, four of them developed by the Misso uri 
S tati on from Stonevi ll e 213 x Delfos 719, wer(' included in the stra in test. FOllr 
hundred and eight p lant se lections were grow n in p lant.to· row plots, twenty 
o f which were rese lected for further s tudy, 
Acre y ie lds wer(' in creased 180 pounds of lint and ]0 bushels of corn by 
sweet clover sow n with oats in a three·year rotation of corn, eo llon , and oat s 
a nd plowed und er the follo win g ~p rin g. Substantial increases in collon and 
corn also resulted from red clover and lespedeza emplo yed in the same manner. 
Improvement of the Missouri Soybean Crop (B, M. King and C. V. Feas· 
ter), The information ohtained on variet ies and s trains in soybean research 
affords a sound has is for recommending varie ties for com mercial production. 
Twenty y ie ld tes ts of 472 diffe rent var ie ti es and strains were conducted at Lath· 
rop and Shelb yvi ll e in north Misso uri , at Columbia in central Missouri, and 
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in the southeast lowlands. Three hundred crosses involving ten parent varieties 
were made at Columbia to provide material for selection work in the future. 
Date of seeding was studied at Sikeston. 
In the late test at Sikeston, Arksoy 2913 and Ogden led in yield. Highest 
yielding strains among the midseason types at Sikeston were three new Mis-
souri strains, S-100, S 55-19, and S 55,35. There was no practical difference 
betw.een the ten best yielding varieties of grains at the three locations. Ralsoy 
a~d S-100 produced essentially the same yields in the date of seeding test and 
were superior to Boone, Chief and Dunfield regardless of the date planted. 
Genetic Studies With Crop Plants (L. J . Stadler, Seymour Fogel, John R. 
Laughnan, E. R. Sears, J. G. O'Mara, and D. C. Anderson). Studies included 
the mechanism of heredity in corn, comparative genetics and cytology of poly-
ploid series in triticum and included further development of the "gamete selec-
tion" in corn breeding. 
As a result of this study, there has been increased use of chromosomal 
analysis in the practical breeding of wheat and the development of a method 
for more efficient selection of productive hybrids in corn. 
Improvement of the Missouri Oats Crop (J. M. Poehlman). Missouri 
produces annually between 1.5 ' and 2 million acres of oats, but the hot dry 
seasons which are common to Missouri make it difficult to produce the late 
maturing varieties that yield so well in northern Missouri and Iowa. 
Columbia is the principal variety of oats in the southern spring oats area, 
but it is susceptible to many common physiologic races of loose smut, covered 
smut, stem rust, and crown rust. Boone, Tama, and Vicland oats, recently 
developed from Victoria x Richland, carry resistance to the common physio-
logic races of loose and covered smut, and crown rust, and to physiologic race 
number 2 Qf stem rust. In maturity they average about five days later than 
Columbia, and on the whole are less productive. In order to combine the 
earliness and vigor of Columbia with the disease resistance of the Boone-Tama-
Vicland group and Bond, an Australian variety, crosses were made. During 
the year 131 selections from Columbia x (Victoria-Richland) crosses, and 13 
selections from Columbia x Bond-Iogold were grown in the nursery at Colum-
bia. Numerous additional crosses were made between early maturing and dis-
ease resistant lines. 
The results show Columbia oats yielded an average of 45.2 bushels, had 
43 per cent lodging and 50 per cent crown' rust. while the Boone averaged 39.6 
bushels, had 37 percent lodging and 8 per cent crown rust. The yields on the 
cro~ses were much better. Columbia x (Victoria-Richland) had a top yield of 
62.4 bushels with 20 per cent lodging and 8 per cent crown rust. The Colum-
bia x Bond-Iogoldhad a top yield of 67.7 bushels with 45 per cent lo~ging and 
no crown rust. The substitution of early disease-resisting varieties would be a . 
boon to Missouri oats growers. . 
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HOME ECONOMICS 
FLORENCE HARRISON, Chairman 
Improvement of Soft Red Winter Wheat in Missouri-Testing the Flours 
of These New Varieties and Strains for Their Adaptiveness to Different Cu-
linary Uses. Seventeen samples of flour from experimentally milled wheat 
grown in three localities in Missouri in 1945 were tested for baking qualities. 
The varieties used in the test were Clarkan, Early Premium, Fairfield, Kawvale, 
W5226, Mediterranean, and Fulcaster. The first five of these were grown at 
each of three locations: Columbia, Sikeston, and Lathrop. Mediterranean was 
grown at Columbia only and Fulcaster at Sikeston only. Seventy per cent 
patent bleached flours were used in cake tests. The white cake formula which 
had indicated the greatest differences in the culinary quality of flour was used 
for these tests. The cookie test was applied to the straight unbleached flours of 
the same samples. 
Records of viscosity tests and mixogram curves for the above flours were 
analyzed to evaluate further the usefulness of these tests in determining quali. 
ties of flou r. 
The cake, cookie, mixogram, and viscosity tests were also used to deter· 
mine whether soil treatments of wheats affect the culinary qualities of the flour. 
For this purpose flours from Clarkan wheat were grown under eight different 
soil treatments and from Poole wheat under five different soil treatments. 
The Effect of Handling on the Vitamin Content of Dehydrated Eggs 
(Adelia Weis and Bertha Bishey). Dehydration of eggs is one method of pre· 
serving them during seasons of heavy egg production for the period of light egg 
production. Hence the need to study the nutritive value of dehydrated eggs as 
affected by storage temperature and time. 
Results of the effect of storage temperature and time on the vitamin A con· 
tent of dehydrated eggs have been reported in Bulletin 491, p. 40; on thiamine 
content of freshly dehydrated eggs and those stored 3 months Bulletin 491, p. 
49 and those stored 6 months, Bulletin 510, p. 41. 
Research this year showed the following decrease in thiamine content from 
freshly dehydrated eggs at the end of 12 months storage: 35° F. 10.6%; 70° F. 
21.3% and 100' F. 61.7%. 
The aver~ge riboflavin content in microgram per gram of dehydrated eggs 
at 35° F., 70° F., and 100° F., at the following storage times were: Freshly 
dehydrated 17.0; 3 months storage U.S, 11.9, and 10.3; 6 months storage 12.0, 
12.4, and 12.4; and 12 months storage 12.4, 12.0, and 13.2. Per cent of loss 
ranged from 22.4% to 39.4%. 
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HORTICULTURE 
T .. J. TALBERT, Chairman 
Nutrition of Vegetables and Their Dietary Value as Influenced by Soil 
Treatment (S. H. Wittwer and R. A. Schroeder). This is a continuation of 
research work on the subject. Additional green leafy vegetables were grown 
at variable calcium and nitrogen levels using the subsoil of Putnam silt loam as 
a soil medium. The specific crops planted this year and utilized in nutritional 
·studies were mustard greens, kale, turnip greens, beets, tampala. Tomato 
plants, spinach, and New Zealand spinach were grown at variable levels of 
calcium, nitrogen and phosphorus, and used in cooperative studies with the 
Department of Entomology for further observations and analyses of insect-plant 
relationships as determined by soil fertility levels. 
Nitrogen increments significantly depressed ascorbic acid and phosphorus, 
while they increased the oxalate and total nitrogen in all crops grown. The 
importance of the balanced relationship of the major plant nutrierits was again 
demonstrated with tomato plants. Separately varying the N,P and Ca in the 
soil at three levels each and in all possible combinations showed that additional 
N or additional P or -additional Ca increased or decreased plant growth, de-
pending upon the level at which the other nutrients were supplied. 
All leafy vegetables showed a remarkable yield response to increments of 
nitrogen. This effect was very marked in greens of the Mustard family. Cal-
cium at all levels used was .telatively ineffective on yields. Soil calcium in-
crements resulted in a higher percentage of this nutrient in the harvested crop. 
Especially was this true of greens in the Mustard family. Greens of the Mus-
tard group contained more ascorbic acid and calcium and less oxalate than 
the Goosefoot greens, almost regardless of soil fertility levels. 
Nutrition of Fruit Plants (A. E. Murneek and H. Go Swartwout). Heav-
ier than usual application of nitrogen fertilizer was made on apple trees, and, 
as a result, shoot growth and color (chlorophyll content) and size of leaves · 
were increased, especially on the older trees. However, red color and vitamin 
C content were decreased some. 
Since there is a slight sacrifice in color and vitamin C content of the fruit 
on both old and young trees, a balance should be maintained when nitrogen is 
applied, based on vigor of the trees. 
Spray Injury and Its Control (H. G. Swartwout). Further tests were con-
ducted with Fermate to determine its value as an arsenical corrective. It was 
used on apples in combination with lead arsenate in the calyx and early cover 
sprays. Similar tests also were made with Methasan. 
Fermate at 1%-100 proved to be as effective in preventing arsenical injury 
to apple foliage from lead arsenate as a 1-1-100 zinc-lime mixture. The safen-
ingeffect of the Fermate lasted longer than that of a zinc-lime mixture. Fermate 
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used in all the regular scab sprays adequately protected the foliage against 
injury from three subsequent applications of lead arsenate to which no cor-
rective was added. Fermate in combination with lead arsenate in the cluster 
bud, calyx and early sprays resulted in much less fruit russeting than when 
sulfur was used with lead arsenate. Methasan showed very little effect as an 
arsenical corrective. The Methasan itself caused considerable leaf injury to 
Rome Beauty, Winesap, and Ben Davis varieties and induced heavy russeting 
of Golden Delicious, Jonathan, and Ben Davis apples. 
New Sprays and Spraying Methods for.the Control of Diseases of Horti· 
ticultural Crops (H. G. Swartwout). Fermate, Dithane, Methasan and Pura-
tized N5E were tested on apples for the control of scab and cedar rust, and on 
sour cherries for the control of leaf spot. Tests also were conducted with 
Fermate on apples for the control of apple blotch and on grapes for the control 
of black rot. 
Fermate can be used to control cedar rust on apples where this disease is 
severe and as an early season blotch spray at the time when there is risk of 
bordeaux injury. Methasan appears promising as a spray to control cherry 
leaf spot with practically no risk of injury to fruit or foliage. Fermate is bet-
ter than lime sulfur to control cherry leaf spot but should be followed by bor-
deau for a post harvest spray. Fermate appears to be as effective as bordeaux 
for the control of grape black rot and is safer. 
Factors Affecting Fruit Setting of the Apple (A .. E. Murneek). Apple 
thinning experiments by means of special sprays were conducted in the Station 
orchard and three commercial orchards. Heavily blooming WealthYilnd Gold-
en Delicious trees, about 20 years old and vigorous, were not thinned sufficiently 
when Elgetol was applied thoroughly as a spray at concentration of .25 per 
cent either at full bloom or when two-thirds of petals were off. When naphtha-
leneacetic acid was used at 30 ppm on young Jonathan and Winesap trees 6·7 
days after full bloom, the fruit was thinned thoroughly. 
While it is a speedy and economical procedure to thin fruit by thinning 
the bloom with a specific spray material, it necessitates very close timing as 
regards flower development. Vigorous trees with a heavy bloom and biennially 
bearing varieties in the "on" year seemingly require higher concentrations of 
the material. Of the best sprays for this purpose, Elgetol at .25 per cent is 
still the preferred chemical, while naphthaleneacetic acid at concentration of 
above 15 ppm has possibilities. If the flowers have been pollinated, the con· 
centration of the spray used must be increased. 
Physiology of Reproduction in Horticultural Plants (A. E. Murneek, S. H. 
Wittwer, and Laura M. Flynn). This study included extensive investigations 
of the use of newer growth substances as "hormone" sprays, alone or in com· 
bination with formerly used ones. Investigations were continued using "hor· 
mone" chemicals for improving pod.set and yield of green bush beans. 
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Poor set and size of tomatoes grown in greenhouses during cloudy we'ather 
was overcome to a large extent by spraying the flowers every 5-10 days with 
either B-haphthoxyacetic acid (NOA) at 50-75 ppm or P-chlorophenoxyacetic 
acid (CIPA) at 10-15 ppm. For most effective results, whole plant spraying 
with NOA at 10-20 ppm or CIPA at 1-2 per cent ppm is recommended. The 
lower concentrations, in each case, are to be used in extremely cloudy weather. 
Yields of snap beans were increased whenever optimal concentrations of 
P-chlorophenoxyacetic acid, 2,4-dichlorophenoxyacetic acid and alpha-ortho-
chl6rophenoxypropionic acid were used_ One hormone application, whether in 
liquid or dust form proved suffiicient. Yield increase averaged 40 bushels per 
acre, or 25 per cent increase above controls. N o beneficial results were ob-
tained when using hor~ones on peas, dry shell and lima beans. 
Soil Improvement of Crop Land for Strawberries (Aubrey D. Hibbard). 
The best yields of strawberries in this experiment came from the plots which 
had received three years of soil-building treatments. The one-year system of 
green manure crops and fertilizer was not nearly as effective as the two and 
three-year rotation_ Small grains and clovers with summer legumes the year 
previous to setting seem to be the most desirable rotation. Results show that 
Korean Lespedeza is unsatisfactory to precede strawberries. 
The use of commercial fertilizers failed to give profitable returns. The 
less common nutrient elexp.ents (manganese, boron and magnesium) at the 
rates used failed to produce increased yields. 
Soil Management for Peach Orchard (Aubrey D. Hibbard). Studies were 
continued in the application of various quantities of nitrogen carrying fertilizers 
to a bearing peach orchard of eight commercial varieties. The use of extra 
amounts of nitrogen (4 times normal rate) which was outstanding in securing 
heavy early production still showed profitable returns. The use of a complete 
fertilizer gave outstanding results in increasing the productivity of peaches on 
the Crowley ridge soil of Southeastern Missouri_ Trees receiving no fertilizer 
produced only two bushels per tree. Those given the recommended amount 
produced four bushels per tree_ An application of four times the amount pro-
duced six bushels per tree. Those trees which were given a complete fertilizer 
produced at the rate of seven bushels per tree. The complete fertilizer reduced 
fruit cracking during wet weather. 
Mulches of whea't straw or cotton hulls did not justify the cost of applica-
tion. Plots receiving a cowpea summer cover or a combination of cotton hull 
mulch and cowpea cover continued to be the most productive. There are indi-
cations that orchard soil management systems which are unfavorable for young 
orchards may be desirable in older plantings. 
Outlying Experiment Fjeld No. 4 at Orrick and Courtney, Missouri 
(S. H. Wittwer and R. A. Schroeder). Fertilizer and other special soil treat' 
ments were conducted on four potato fields and investigational work was. con-
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tinued on (a) fertilizers best adapted for the areas and (b) the effect of soil 
treatments on the incidence of the tuber disease locally termed "sand rust." 
At Courtney the application of 100 pounds of nitrogen per acre, instead 
of the. usual 15-35 pounds, gave 40 bushels per acre increase in potato yield. 
At Orrick similar treatments gave a 75 bushel per acre gain. Additional nitro-
gen likewise reduced the severity of "sand rust" on the tubers. The percentage 
of No.1 tubers was increased 15-25 per cent. 
The amount and kind of organic matter and the balance of major nutrients 
appear to be important factors in disease control. One hundred per cent dis-
ease control was realized by adjusting the fertility level. The use of complete 
fertilizers high in potassium and low in nitrogen have not given satisfactory 
yield increases. It was the use of additional nitrogen that gave increased yields 
and improved the quality of the tubers. 
POULTRY HUSBANDRY 
H.1. KEMPSTER, Chairman 
The Effect of Temperature, Humidity, and Cleanliness of Shell on the 
Keeping Quality of Shell Eggs (E. M. Funk). In this project, stored lots of 
shell eggs which were clean, soiled, soiled and washed in tap water, machine 
washed and irradiated, and washed at high temperatures (5 minutes at 140· F.) 
were studied. 
The average percentage losses in nine repeated tests were: clean, .3; soiled, 
5.1; soiled and washed in tap water, 19.9; and washed at high temperature, 2.4 
This chart shows the effect of various temperatures on the percentage of thick white 
in eggs. 
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per cent. These results show that soiled eggs, soiled eggs washed in tap water 
(near 60· F.), soiled eggs cleaned by a commercial egg washing machine which 
also irradiates the eggs, do not keep well in storage. Soiled shell eggs cleaned 
by washing for 5 minutes in water held at 140· F. keep very well. The losses in 
these nine lots averaged 2.4 per cent. 
It is necessary in cleaning soiled eggs for storage during warm weather 
when contamination is greatest to use temperatures which pen~trate the egg 
contents and thereby destroy -the organisms present which cause spoilage In 
storage eggs. 
Time of Hatching in Relation to Egg Production (H. L. Kempster). In 
this experiment New Hampshire and White Leghorn pullets were hatched at 
weekly intervals from February 17 to April 21 and the egg performance of the 
various groups were observed. 
Production of White Leghorn pullets from October 1 to March 1 hatched 
in February laid 94 eggs as compared to 84 for the March hatched birds and 
56 for those hatched in April. The difference in production was more marked 
than was previously experienced. There was no evidence that date of hatch 
had any influence on mortality. These data show that early hatched chickens 
have an advantage over those hatched in April, especially under conditions 
which prevailed at the time of this experiment. 
Prevention of Spoilage in Eggs by Controlling Their Bacterial Content-
Testing the Value of Thermo-Stabilization (E. M. Funk). This was a study 
to test the value of thermo-stabilization of shell eggs in preventing spoilage in 
soiled shell eggs which were cleaned by washing so as to effect thermo-stabiliza-
tion while washing. Thermo-stabilization is the process of applying heat to 
shell eggs which penetrates the entire egg and stabilizes quality. 
Eggs that were thermo-stabilized and cleaned by washing simultaneously, 
kept unusually well when stored in a commercial cold storage warehouse from 
130 to 200 days. The average spoilage loss for these eggs was 1.8 per cent 
which is very low for such eggs stored at that season of the year. 
These results show that eggs may be thermo-stabilized while being washed 
and the keeping quality of such eggs thereby greatly improved. In fact, the 
losses were reduced to the average for commercially clean eggs held in storage 
for the same length of time. 
The Use of Protein Concentrates and Crystalline Riboflavin in Practical 
Rations for Growing Chicks (H. L. Kempster and Noel M. Hall). This project 
was a continuation of study here at Missouri on the use of vegetable protein 
concentrates and crystalline riboflavin in rations for chicks. 
Soybean oil meal supplemented with crystalline riboflavin produced as 
satisfactory growth as did rations using riboflavin carriers such as dried milk, 
dried whey, yeast or dehydrated alfalfa leaf meal. Rations depending upon 
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alfalfa meal, meat scrap, and dehydrated alfalfa as sources of riboflavin pro· 
duced less satisfactory results than did those which included the milk products, 
yeast or riboflavin. Meat scrap was the least satisfactory source of riboflavin. 
There appeared no advantage in using a rati?n containing more than 25 per 
cent soybean oil meal. 
The test showe,d that soybean oil meal can be used as the only protein 
supplement in a ration for growing chicks. Alfalfa, milk, whey, yeast, or crys-
talline riboflavin can be used as a source of riboflavin. Since these sources of 
riboflavin vary in their relative cost, a material savings in the cost of the rations 
may be made. In periods when a shortage of critical feedstuffs occur, substitu-
tions can be made without reducing the efficiency of the ration. 
Prevention of Spoilage in Eggs by Controlling Their Bacterial Count-
,Determining the Influence of Pasteurizing Treatments on the Keeping Quality 
and Palatability of Shell and Dried Eggs (E. M. Funk). This experiment test· 
ed the keeping quality of cleaned soiled shell eggs flash pasteurized by two 
methods: (a) in water for 10 seconds at 160· F. and (b) in oil 35 seconds at 
160· F. These two methods did not coagulate the albumel1 of the egg co~tents. 
The results showed that flash pasteurization was not effective in preventing 
spoilage in shell eggs which had been soiled and cleaned by washing before 
pasteurizing. The losses in 18 different lots pasteurized ranged from 2.5 per 
cent to 31.8 per cent; and for the water pasteurization averaged 6.0 per cent 
and for the oil pasteurization averaged 1:1.0 per cent. These losses are com· 
parable to 19.9 per cent in the lots soiled and washed but not pasteurized. 
Losses were excessive and show that Hash pasteurization cannot be used 
effectively with such eggs. However, flash pasteurization did 'reduce spoilage. 
Research to Determine if Pre-Mixed Concentrates Retain Their Vitamin 
Potency (H. L. Kempster). A mixture of soybean oil meal 15 pounds, alfalfa 
10 pounds, meat scrap 10 pounds, cod liver oil (400 D) 91 grams, salt liz 
pound, and manganese sulfate 5 grams was mixed October 25, 1944 and stored 
in the attic of the feed house. At the same time ingredients were sacked and 
stored separately. On April 28 the pre.mixed concentrate was added to corn 
and mill feeds in the proportions used in the Missouri chick starter formula. 
The control ration consisted of the same formula and of the same ingredients 
which had not been pre·mixed. 
The ration was fed to New Hampshire chicks for a period of six weeks, 
and at that time the chicks fed the pre-mixed concentrate averaged 477 grams 
compared to 482 grams for the control group. No mortality occurred. 
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RURAL SOCIOLOGY 
C. E. LIVELY, Chairman 
The Rural Health Facilities .Of MissDuri (Dr. C. E. Lively and Miss Zetta 
Bankert). This wor~ covers the results of the physical examination of the 
members of 843 households (4100 persons) in southeast Missouri. These phy. 
sical examinations were conducted by the F. S. A. 
A large amount of illness, 'especially of the chrDnic type, has been found 
in rural Missouri. The households visited use less medical service than com-
parable urban families, and much less than suggested professional norms. 
There is great variation, especially by income. 
If the performance of families with $2000 and over be used as a standard, 
the total number of practitioner calls would have to be increased 40 per cent 
to raise all members of the group to that level. The number of days spent in 
a general hospital would 'have to be raised 155 per cent and the number of 
persons using the dentist 44 per cent. In the F. S. A. physical examinations, 
15,000 major and minor defects were found among 4100 persons, and 8595 
physician recomrpendations were made for the correction of the defects of 4039 
persons. 
The mean number of defects per person was 3.7 and the mean number of 
recommendations fOf correction 2.1 Race was not a significant factor in the 
aggregate. Age was m.Ost important. The respiratory group of diseases and 
defects was the largest. 
RUl'<lt Community Ttends and War Participation (C. E. Lively and Gerard 
Schultz). This ·analy.,is of the effects of the war on rural life in Missouri em· 
phasized that the response of the rural population to the war effort was very 
satisfying. Extensive population shifts, principally from rural .to urban areas 
were one of the outstanding effects of the war on rural life. Other major 
changes were the increase in contacts with the outside world and increased rural 
prosperity resulting from greater volume of production and higher prices. 
The war did not appear to seriously disrupt rural life. The people · ab-
sorbed the changes and took' the war effort in stride within the framework .Of 
the usual rural organization !itructure. 
This study showed that population had decreased heavily in Shelby CDunty 
where the research was made, the birth rate was IDW, and the "p!:QPortiDn .Of 
aged persons high. Organized life was at a low ebb because .Of a marked de-
cline in open country centers. 
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SOILS 
W. A. ALBRECHT, Chairman 
The Maintenance and Improvement of t.he Fertility Level of Missouri Soils 
(Wm. A. Albrecht, C. M. Woodruff, D. D. Smith, C. E. Marshall, N. C. Smith, 
and E. R. Graham). One phase of this studjr.liad to .do with plant root penetra-
tion according .to chemical and physical conditions of the deeper soil layers. 
This part of the project was conducted by the Missouri Agricultural Experiment 
Station with the help of the Soil Conservation Experiment Station at McCredie, 
Missouri. 
Field tests at the McCredie Station continued to show increased yields of 
corn from plots where the subsoil was shattered in the late summer of 1941. 
Additional · increases were obtained where lime and fertilizer were added in 
nominal amounts to the shattered layer of the Upper B horizon. Sweet clover 
roots showed a deeper, more vigorous type of development in the shattered 
plots, suggesting that the response of the corn on these plots might be attributed 
to the improved development of the sweet clover roots in the lower soil horizons. 
Studies made in the summer of 1942 indicated that corn roots failed to 
penetrate the clay subsoil until dry weather forced the roots down. With the 
inception of dry weather the roots proceeded downward at a rate of 6 inches 
per week, continuing downward to a depth of 30 to 36 inches before rains 
transferred the nutrition of the plant back to the surface soil. Since the ad· 
vancement of the roots to the subsoil was attended with deficiency symptoms of 
the plant and a pronounced reduction in the potential yield, shattering and 
fertilization of compact or clay pan types of subsoil should improve the growth 
and the yield of corn from this type soil. 
Another phase of this project studied the relationship of the primary min-
eral reserve to the available nutrients and uptake by plants. The results of the 
studies on feldspar weathering show that the movement of basic cat.ions from 
these minerals is a significant factor in maintaining fertility level, and that 
soils not containing calcium·bearing feldspars will require much greater and 
more expensive treatments of fertilizers. The results of the limestone studies 
show that fine limestone is not necessarily better to apply. Dolomitic limestone 
reacted rapidly with the clay acid, which makes it more valuable than ordinary 
limestone. 
The Production and Distribution of Bacteria for Legumes (Wm. A. AI· 
brecht and H. A. Henley). During the year sufficient cultures were distributed 
to supply nodule-producing bacteria for 8827 bushels of legume seeds. The 
amounts furnished as bushel units for the different legumes were as follows: 
Alfalfa-253; Korean lespedeza-1283; Red clover-415; Sweet clover-1441; 
Soybeans-5426; and Miscellaneous-9. 
A total of 533 farmers were helped by this production of inoculating 
materials. 
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Fineness of Grinding Limestone (Wm. A. Albrecht and N. C. Smith). 
Eight crops each of corn and oats were grown in 2-year rotation with sweet 
clover seeded in the oats with limestone treatments. The sweet clover was 
grown in the oat stubble until the following spring when it was plowed under 
ahead of the corn as a green manure crop. 
The limestone used was mill-run, 10-mesh material and finely pulverized 
100-mesh stone. It was drilled regularly with the oats in amounts as low as 
300 pounds per acre in both forms, and was put on broadcast at the outset of 
these trials in both finenesses in amounts of 1 and 2 tons per acre. As a com-
parison, in terms of the service by calcium when its carrier does not modify the 
soil · acidity, gypsum, or calcium sulfate, and calcium chloride were used in 
amounts equivalent of the 300 pounds of limestone. These were drilled with 
the oat seeding. 
The outstanding fact was the revelation that the smaller amounts of 10-
mesh stone, or coarsely ground material, was much more effective in carrying 
the growth of sweet clover into the second year, and that the heavier broadcast 
applications of it ga~e the corn crop improvement with time while the finely 
pulverized stone so used at the outset suggested lessening effects with time. 
The Characteristics and · Development of Heavy Clays in the. Soils of 
Missouri (c. E. Marshall). This study of heavy clay soils showed that a semi-
quantitative procedure involving the microscopic counting of the heavy mineral 
grains of soils enables one to identify with considerable certainty the parent 
material or materials from which the soil is derived. On soils formed from 
uniform parent material the most resistant heavy minerals, notably the mineral 
zircon, can be used as immobile indicators of soil changes. An exact quanti-
tative study of the Grundy silt loam profile by this method showed: that clay 
material is formed from primary minerals and at the same time is translocated 
downwards; the heavy clay subsoil is a swollen layer-considerably thicker 
than the original parent material; the zone of deposition of clay extends well 
down into the 40-56 inch layer; the profile as a whole has gained in weight, 
due chiefly to increased hydration and oxidation consequent upon weathering. 
The Investigation of Nitrogen Fixation and of the Nitrogen and Carbon 
Behaviors Under Different Soil Treatments (Wm. A. Albrecht and M. F. 
Miller). Corn grains as grown on the South Farm under different soil treat-
ments to encourage green manure production (sweet clover and red clover) 
were put into the different compartments of a ~eIf-feeder for hogs. Also, pro-
tein supplements were used. 
The hogs showed increased consumption (choice) of the corn grain ac, 
cording as more soil treatments were used to grow more red clover that was 
turned under ahead of the corn, Where sweet clover was the green manure 
there was the reverse relation in which the hogs took 'less of the corn as more 
fertilizers were used to grow more sweet clover to be turned under as green 
manure ahead of the corn, 
The ~ tu hilil Y of Ih ,· ~lIi l , tmellln' i~ U sig ni fll'uI11 fll('lnr in tl1<' rr("iV(',w~s of ~n il . 
These Iwo so il s IIt'rl' pl(III<' r! 011 1 (1,((, dny , tnok u ln1l"1 I\\'O illf'iws flf ruill Ilw IInl duy , ulld 
\\('f(' pholoj.';rupllt'd O il II I(' third du)'. (SIIIl IHIIIl Fi( ·Ir! , J91;'.1 Up!>,' r pholo: ~o il III(s had 
, i ~ lOlls of 111111111(' ,' unn uull y. I.ow('r "hnl n: No ,oi l 1"'lllnlt'llh. 
Studies of Water Absorption, Runoff, Erosion, and Soil Moisture Move-
ments Under Different Soil and Cropping Conditions I C. 1\1. Woodru ll allcl l". 
C. Smi th ). Blin olr was n c~ l i ~i hlf' from the plot r('cei\'il1 l-( a tltodl'l'ute appli -
cat ion of lime und ferlili zcr in 10 11 a lld seeded to II f!rHSS ie l! ttrne I1l ixlllre whi ch 
has ncver heell har\,e;, lr d , On ly a sca ll t' red f!row th of Iespedcza and Ar i ~ tidia 
has been oh ta ined where so il t rca lmell ts were not ap pli f'd to the su l)soil. HlInofT 
has been moderately high 011 a ll plots where cro ps are harvested or wherc so il 
treatments were not made, 
Crop yields cOlltinue to show strikin g dillerences in form of so il trea tments, 
Lespedeza hay f rom suhso il that was trea ted at lim of seedin g in 1941 yielded 
1400 pounds per acre whereas thc untreated pl ot yie lded olll y 200 pounds of 
hay per acre, Subso il seeded and receiving so il trea tmcnts anllttal ly yielded 
2600 pounds of hay per acre contrasted with 440 pOllnds per acre whcrc no 
treatment was applied. 
These resull s show that signifl'Cun t yields of hay or paslure may be ob-
tained from eroded land fo r pcriods of 5 yea rs foll owin g modcrale so il lreat-
ments, 
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VETERINARY SCIENCE 
A. J. DURANT, Chairman 
Fowl Paralysis or Neuritis of Fowls .(A. J. Durant and H. C. McDougle). 
Investigations were continued on the transmission of fowl paralysis by blood 
transfusion. First, small amounts of blood used in transfusion caused a varia-
tion in the transmissibility of the disease, whereas large amounts, 1 to 4 cc, 
caused regular transmission of the disease to baby chicks in 20 groups, 100 per 
cent, and in a total of 398 inoculated White Leghorn chicks 304, or 76.38 per 
cent of the chicks developed the disease in an average of 89 days; whereas in 
the control group of an equal number of chicks only 135 or 34 per cent of 
cases developed in an average of 128 days. Forty-seven White Wyandotte chicks 
showed a marked resistance to the virus. 
The most significant results of this experiment were: A means is now avail-
able for regularly transmitting fowl paralysis; the blood transfusion method 
may have application to other diseases of poultry and hasten discoveries that 
will result in their solution. 
Blood Studies in Bang's Disease (Cecil Elder and R. F. Gentry). In this 
study the drugs, copper sulphate, formalin, and acriflavine were administered 
in maximum doses to four experimental cows which were carrying a constant 
blood titre for Bang's disease. Also, considerable time and effort was used in 
an attempt to produce constant blood tit res with Strain 19 in four sows. 
None of the drugs used showed any effect on the blood agglutination titre 
of the four experimental cows with constant blood titres. It is evident that 
drugs and products commonly used in the treatment of animals has no effect 
on the blood agglutination titre. 
All efforts to produce blood titres with Strain 19 in sows failed. Following 
injections of Strain 19 the titre reached a maximum in a very short time and 
immediately began to recede until the animal was negative. This would seem 
to indicate that Strain 19 did not persist in the blood of the four sows for any 
length of time. 
Leukemia in Fowls (A. J. Durant and H. C. McDougle). This project was 
a continuation of the study of leukemia in fowls, a blood disease of fowls which 
causes heavy losses annually in Missouri. More research was made in connec-
tion with the fowl paralysis blood transfusion experiments in connection with 
leukemia. A total of 796 fowls were under observation and study during the 
period and 398 birds were inoculated from visibly affected adult birds. All of 
the 35 donors except one were affected with the ocular form of fowl paralysis. 
Of all of these birds under observation no cases of true leukemia were ob-
served, though in the inoculated birds 55 developed a visceral paralysis and 7 
of the 398 controls developed visceral paralysis. Since a careful autopsy of 
each affected bird was held, it is unlikely that any of these 62 birds affected 
with the visceral paralysis could have had true leukemia. It would appear then 
Shee p par8s il e sll l( ly s il ow in " sheep heav il y parasilizl' ri. 
if leukemi a had a ll Y cO lln ecti on with the fow l para lysis compl rx (neurolymph o-
matos is) that somr ('asrs of thi s type of di sease wo uld have appea red in . orn e 
of the rX I erimenta l birds under ohserva ti on. 
Investigations of the Pathology and Comparative Damage Done by Stom-
ach , N odular and Tape Worms in Sheep (Cec il Elder, O. S. Cri sl r, and R. 
F. Gentry) . One of the most ser ious proid elll s co nfro ntin ~ the shee p ow ners is 
the prope r co ntrol of int ernal parasites . Thi s was a continuati on of prev ious 
studies in cO lltro llin g these pa rasites and a tota l of 99 shee p we re in vo lved thi s 
yea r. Fo rt y,o ll e lambs and shee p we re examined by postmort em dllrin g the 
project. 
The use of phenothi az in e ill sa lt durin g the summer months was confirmed. 
It was found tha t sheep do we ll on ilifestC'd pastures whl'n pro perl y fed, usin g 
phenothi az ine and salt. In vesti ga tioll s indi ca ted, as prev iously sta tcd, the ad-
mini strati on of phenothiaz in e from DC' cmber through Murch, and cOJ llilluing 
with co pper sulpha te eve ry 28 days through SI rin g, summer, and fall was not 
sa ti sfactory in the cont ro l of nodul ar worms. 
T ransmission of Brucella Suis From Swine to Cattle Under Pasture Con-
ditions (Cec il Elder ) _ This exp riment has been und r in vesti gati on for sev-
era l yea rs and inc ludes :i6 grstati ol1 periods. Three aborti ons in alli e occurred 
whil e the ex periment was in progress . Severa l of the cows on the ex periment 
deve loped low bl ood agg lutinati on I.itres and va ri ed from nega ti ve to co mpl ete 
agg lutill ation in diluti ons of 1-160. In no case was it Jl oss ibl e to isolate Bru-
ce ll a 0 rgan isms fr om the al orted fetuses of th cows or fro rn th e ows t hem-
se lves, indi ca tin g tha t under pasture conditions it is ve ry unlikely tliat callIe 
wi ll contract Brucell a sui s fr om infected swine. Though the swine type of 
Bruce ll a has been iso la ted fr om caLL ie from time to time, it is yet unkno wn as 
to how thi s infecti on has ga ined access to catt le. 
Blackhead in Turkeys (A. 1. Durant and H. C. McDougle). It norma ll y 
requires ab ut twe lve days for symptoms of blackhead to appear a fter youn g 
polts are na tura ll y ex posed. This tesl. was an investi ga tion on the transmission 
of bla khead by artifi cial means. 
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In this experiment, 7 poults, 11,4 to 1% pounds in weight, were selected 
and each received 1 dram of fresh liver emulsion (oral) from an active case 
of blackhead in a young bird. Of the 7 poults receiving the emulsion, one died 
on the 6th day and another died on the 8th day, both showing typical lesions 
of blackhead in the proventriculus, ventriculus, small intestine, ceca and liver. 
The remaining five poults were autopsied-one daily-after the 6th day, and 
none showed lesions of blackhead except the bird autopsied on the 7th day, 
which had all the lesions described in the two that died. 
SERVICE PROJECTS 
Distribution of Experimental Fowl Pox Vaccine (A. J. Durant and H. C. 
McDougle) . During the year, 17,520 doses of experimental fowl pox vaccine 
were distributed in the state to poultrymen for the control of fowl pox. This 
vaccine continued to give excellent results in protecting birds against this dis-
ease. However, the demand for the vaccine gradually decreased, since there are 
many other sources from which the poultrymen can obtain the vaccine at less 
cost. 
Tube Agglutination Blood Testing for Pullorum Disease in Chickens 
(A. J. Durant). During the year, 244,949 samples of blood were tested com-
ing from chickens and turkeys. A total of 124,680 were from turkeys and 5.5 
per cent were found to be affected with the disease. Chicken samples included 
120,269, of which 4.6 per cent were affected with the disease. This program has 
been of great benefit to the poultry raisers in Missouri. 
Agglutination Blood Testing for Bang's Abortion Disease of Cattle and 
Swine (A. J. Durant and Cecil Elder). A total of 63,382 tests were made 
during the year by the tube agglutination method for Bang's disease in cattle 
and swine. Of this number 33,362 were federal samples and were tested in co-
operation with the Bureau of Animal Industry, U. S. Department of Agriculture. 
Of the federal samples, 2,431 were positive to the test for Bang's disease and 
830 were suspects. The remaining 30,020 tests were state tests, of which ap-
proximately 10 per cent were positive. 
Other Laboratory Service. In addition to the Bang's tests, 460 laboratory 
tests and examinations were made during the same period. These included mas-
titis tests, examination for mange mites, etc. 
Diagnostic Service on Disease of Animals and Poultry (A. J. Durant, H. 
C. McDougle, O. S. Crisler, R. F. Gentry, D. E. Rodabaugh, and Cecil Elder). 
During the year a total of 2769 cases were treated or examined. Of this total, 
approximately half of the specimens were examined or treated and the other 
half examined by postmortem examination. This includes the 100 cases exam· 
ined for rabies. 
Rabies Diagnostic Service (R. F. Gentry). A total of 100 dogs and other 
animal heads were examined for rabies during this year and 50 of the 100 
were found to be infected with the disease. 
BULLETIN 520-ANNUAL REPORT · 41 
PUBLICATIONS 
A. A. JEFFREY, Editor 
The Experiment Station issued 34 publications during the year ending June 
30, 1946, including 12 research bulletins, II popular bulletins, and II circulars. 
The total number of copies of publications printed during the year was 168,700. 
In addition to these publications, the Farm News and the Announcer were 
published in cooperation with the Extension Service. The Farm News was print-
ed weekly and mailed to newspapers, farm papers, county agents, vocational 
agricultural instructors and other farm leaders. It had a circulation of 1500 
a week. The Announcer went to 20,000 farmers and others requesting it once 
a month. 
Research Bulletins 
No. Title, Serles, Author and Number of Illustrations Pages 
391. Illness in Missouri, by Harold F. Kaufman and Warren W. Morse, 
August, 1945; Figs. 4 .......... .. .............. .... .. ........ ... .......... .. ................. .................. .. .. ........................... 56 
392. The Determination of the Rate of Thyroxine Secretion by Certain 
Domestic Animals, by A. B. Schultze and C. W. Turner, August, 
1945; Figs. 16 ......... .. ................... ..... ...... ..... ....... .. ......... ....................... ... .. .. ...... .. .............. ..................... .... .... 96 
393. Further Investigations of the Transmission of Fowl Paralysis (Neu-
rolymphomotosis ) by Direct Transfusion, by A. J. Durant and H. C. 
McDougle, August, 1945 ; Figs. 5 ... ........................ .. ...... .......................... .. ......................... .. .. .. ... 18 
394. Growth and Development LX., by H. H. Kihler and S. Brody, Sep-
temher, 1945; Fif,'(s. 11 .......... .................................... .. ................ .... .. .. .. .. .... :...... .... .......... .... ..................... 36 
395_ Soyhean Oil Meal as a Protein Supplement for Baby Chicks, by L. 
R. Richardson, A. G. Hogan, and H. 1. Kempster ; September, 1945 20 
396. Efficacy of Phenothiazine in the Treatment of Sheep foOr Control of 
Internal Parasites, by Cecil Elder, O. S. Crisler, and R. F. Gentry, 
February, 1946 ............. ........ ..... ............ ............. .. ............................ ...... ................................. .... .. .... .... ...... .... 16 
397. The Relation of the Route of Administration of Thyroxine, Thyropro-
tein, and Intermediate Products Upon Their Utilization by Rumi-
nants, by C. W. Turner and E. P. Reineke, February, 1946; Figs. 1 20 
398. Transmissi,on of Brucella Suis From Swine to Cattle Under Pasture 
Conditions, by Cecil Elder, March, 1946 ...... .. .......... ...... ....... ........ .. ........................... :.... 16 
399. The Operators' Cost of Producing Some Field Crops in Central Mis· 
souri, by B. H. Frame, March, 1946; Figs. 7........ .. .. .... .......... ....... ...... ........................... 36 
400. Use of Medical Services in Rural Missouri, by Harold F. Kaufman, 
April, 1946; Figs. 15 .... ................... ............ .. ...................................... .......... .... ...... ........ .. ........................ 56 
401. Some Effects of the War on Rural Life in Missouri, 1939-1945, by 
Gerald Schultz, April, 1946; Figs. 4 .................... ........ .. .... .......... .. ................ ...... .................... 36 
402. Environmental Temperature and Thyroid Gland Involvement in Low-
ered Fertility of Rams, by Ralph Bogart and Dennis T. Mayer, April, 
1946; Figs. 13....................... ........................ ... ....................... ........... .......................... ........ .......................... ...... 44 
Station Bulletins 
489. Nitrogen Fertilizers for Fruit Trees, by A. E. Murneek, July, 1945; 
Figs. 8 ........................ .. .... ............................................. ............................... .. ... ......................................... ................ 24 
490. The Agricultural Experiment Station Serves the Farmer (Annual Re-
port of two years ending June 30; 1943), by M. F. Miller, S. B. Shir-
ky, and H. J. L'Hote, July, 1945; Figs. 44 .. .............. ........................................................... 134 
Copies 
2,000 
2,000 
2,500 
. 2,500 
3,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
3,000 
10,'000 
1,500 
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491. Investigations for the Benefit of the Missouri Farmer (Annual Report 
for year ending June 30, 1944), by M. F. Miller, S. B. Shirky, and 
H. J. L'Hote, August, 1945; Figs. 18 ............................... ............ .......................................... . 72 1,500 
492. Missouri' Alfalfa, by W. C. Etheridge and C. A. Helm, August, 1945; 
·Figs. 8 ............................................................................................................................... ............................. .......... . 
493. Fertilizer In~pection, Analysis and Use; 1944, by M. F. Miller, L. D. 
16 15,000 
Haigh, E. W. Cowan, and J. H. ·Long, August, 1945 · ......................... .................... . 44 5,700 
494. Artificial Insemination of Dairy Cows, by H. A. Herman and A. C. 
Ragsdale, January, 1946; Figs: 26 .................... ....................... ....... ............................................ . 32 10,000 
495. Producing and Marketing Capons, by M. R. Irwin, April, 1946; 
Figs. 6" ........ .... ..... .... , ......................................................................................... , ........................ , ..... . 12 5,000 
Reprints 
247. Pastures for Hogs, by L. A. Weaver, March, 1927; Figs. 8 ...... ... , .................. . 40 8,000 
354. Estimating Live Weight of D\li~y Cattle, by A. C. Ragsdale and S. 
Brody, October, 1935 ........................ .... , ............... ............ .. ......... .............. ' ........... , .............. ' .................. . 8 5,000 
404. Rapid Soil Tests for Estimating the Fertility Needs of Missouri Soils, 
by L. D. Baver and F. H. Bruner, April, 1939 .............................................................. . 16 5,000 
482. Controlling American Foulbr·ood with Sulfa Drugs, by L. Haseman 
and L. F. Childers, October, 1944; Figs. 2 ............................................. ............................. . 16 4,000 
Station Circulars 
303. Missouri Program of Land Improvement, by W. C. Etheridge and 
Committee, July, 1945; Figs. 19 ........................................ .......... ....... ............................................ . 24 30,000 
304. Major Soil Areas of Missouri, by H. H. Krusekopf, August, 1945; 
Figs. 1 ............................... , ........... ............. ............................................ ................... ...... ..... ............ ................. ....... .. 4 10,000 
305. Phloem Necr·osis, A Destructive Disease of the American Elm, by 
C. M. Tucker, August, 1945; Figs. 8 ....................................................................................... .. 16 10,000 
306. Flower Gardening, by J. E. Smith, Jr., March, 1946; Figs. 4 .................... .. 16 10,000 
307. Cherry and Plum Culture in Missouri, by T. 1. Talbert, February, 
1946 ; Figs. 1 ....................................................... , ............................... ..... .................................... , .. ... ................. .. 16 10,000 
308. The Production of Vegetable Plants, by Aubrey D. Hibbard, March, 
1946; Figs. 8 .......................................... .... ............................................... ....................................................... , .. .. 16 8,000 
309. Insect Control with DDT, by Leonard Haseman, George D. Jones and 
Curtis W. Wingo, May, 1946; Figs. 2 ............................................................................ ........ .. 8 10,000 
Reprints 
199. The Mexican Bean Beetle and Its Control in Missouri, by Leonard 
Haseman and Curtis W. Wingo, December, 1938; Figs. 3 ....................... ......... . 8 6,000 
213. The Appraisal of Farm Buildings, by J. C. Wooley and R. P. Beasley, 
October, 1941; Figs. 1 ............... ..................... .. ................ ...... ............ ........... ........................... , .... ....... ... : 10 4,000 
279. Farm Building Repair, by J~ C. Wooley, September, 1943; Figs. 29 .... .. 20 4,000 
309. Insect Control with DDT, by Leonard Haseman, George D. Jones, 
and Curtis W. Wingo, May, 1946; Figs. 2 ....... , .. ... : ........................................................... .. 8 6,000 
Contributions to Scientific Journals 
984. Vegetable Crops in Relation to Soil Fertility IV, Nutritional Values of New Zealand 
Spinach, by S. H. Wittwer, .H. R. Goff, submitted July, 1945. 
985. Plant Nutrition and the Hydrogen Ion. V. Coarsely Ground Limestone is More Effective 
Than Finely Pulverized, .by W. A. Albrecht, submitted July, 1945 to Journal of Soil 
Science. ' . 
986. Effect of Maturity Upon Nutrients of Snap Beans, by Laura M. Flynn, i... D. Hibbard, 
A. G. Hogan, A. E. Murneek, with technical assistance of Susan Hulen, Maxine Chap· 
man, submitted July, 1945 to The J-ournal of American Dietetic Association. 
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987. The Effect of Certain Experimental Conditions on the Formation of Thyroxine from 
Diiodotyrosine, by E. P. Reineke and C. W. Turner, submitted August, 1945 to The 
Journal of Biological Chemistry. 
988. Soil Nitr.ogenand Thrips Injury on Spinach, by Dr. Sylvan H. Wittwer and Leonard 
Haseman, submitted August, 1945 to The Journal of Economic Entomology. 
989. The Effect of Thiouracil on Gr·owing Swine, by M. E. Muhrer and A. G. Hogan, sub-
mitted September, 1945, to The Pr.oceedings of the Society for Experimental Biology 
and Medicine. 
990. The Effect of Time of Inoculation on the Severity of Infection of Soybeans by Xanthe· 
menas Phaseoli Val'. Sojense Hedges, by William B. Allington and Carl V. Feaster, 
submitted October, 1945. 
991. Bluegrass Terrace Outlet Channel Design, by Dwight D. Smith, submitted December, 
1945 to The Journal of Agricultural Engineering. 
992. Effect of Rape Seed on the Thyroid of the Chick, by C. W. Turn~r, submitted Jan-
uary, 1946 to Poultry Science. 
993. On the Floristic Composition of Grazed and Ungrazecl Prairie Vegetation in North 
Central Missouri, by William B. Drew, submitted January, 1946 to Ecology. 
994. Spontaneous Mutation at the R Locus in Maize. 1. The Gamma and Beta Components, 
by L. J. Stadler, submitted January, 1946, to The Proceedings of the National Academy 
of Sciences. 
995. The Inheritance and Physiology of Dwarfism in Sheep, by Ralph Bogart, submitted 
March, 1946 to the Annual Meeting of the Genetics Society of America. 
996. The Relation of Temperature and the Thyroid to Mammalian Reproductive Physrology, 
by Ralph Bogart and Dennis T. Mayer, submitted March, 1946 to the Annual Meeting 
of the American Society of Zool.ogy. 
997. Further Investigation on the Value of Hormone Sprays and Dusts for Green Bush Snap 
Beans, by S. H. Wittwer and A. E. Murneek, submitted February, 1946, to the Pro-
ceedings of the American Society > of Horticultural Science. 
998. The Origin of Triticum Spelta and Its Free-Threshing Hexoploid Relatives, by E. S. 
McFadden and E. R. Sears, submitted February, 1946 to Journal of Heredity. 
999. Influence of Soil Minerals on Insects, by Leonard Haseman, submitted March, 1946 to 
the Journal of Eoonomie Entomolgy. 
1000. Sulfa Drugs to Control American Foulbrood, by Leonard Haseman; submitted March, 
1946 to the Journal of Economic Entomology. 
1001. Air Flow in the Main Duct of a Barn Hay Drying System, by G. W. Steinbrueg!(e, sub-
mitted April, 1946 to the Agricultural Engineering Journal. 
1002. The Effect of Contour Planting on Crop Yield and Evosion Losses in Missouri, by D. D. 
Smith, submitted April, 1946 to The Journal of the American Society of Agronomy. 
1003. The Relation of Temperature and the Thyvoid to Mammalian Reproductive Physiol-
ogy, by Ralph Bogart and Dennis T. Mayer, submitted April, 1946 to The American 
Society of Zoologists in St. Louis. 
1004. Comparison of. Thiobarbital and Thiouracil on the Thyroid Gland of the Chick, by C. 
W. Turner, submitted April, 1946 to Poultry Science. 
1005. A Metal Plant Band, by Luther Smith, submitted May, 1946 to the Proceedings of the 
American Society of Horticultural Science. 
1006. Effect of Continued Thyroprotein Feeding on Egg Production, by C. W. Turner, H. L. 
Kempster,> and N. M. Hall, submitted April, 1946 to Poultry Science. 
1007. The Colloid Chemistry of the Clay Mineral Attapulgite, by C. E. Marshall and O. G. 
Caldwell, submitted May, 1946 to The Journal of Physical Chemistry. 
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INVESTIGATIONS UNDER COOPERATIVE PROJECTS 
During the years 1945·46, the Agricultural Experiment Station has coop· 
erated with the United States Department of Agriculture and other state experi. 
ment stations in the following projects: 
Utilization of Farm Products. 
Laws and Principles Underlying the Industrial Utilization of the Soybean and 
Soybean Products. 
Marketing of Livestock. 
The Relation of Land Income to Land Values in Northern and Western Missouri. 
Factors Influencing Quality and Palatability of Meat. 
The Improvement of Viability in Poultry. 
The Improvement of Swine Through Breeding. 
Determination and Evaluation of Work Capabilities of Horses and Mules and 
Related Factors. 
The Improvement of Pastures in the Corn Belt. 
Maintenance and Development of the Hatch Dairy Experiment Farm at Hanni· 
bal, Mo.-Breeding, Feeding, and Management of Dairy Cattle. 
Diseases of Orchard Fruit. 
Agronomic, Physiologic, and Genetic Research with Soybeans. 
Physiology, Edaphology, and Breeding of Pasture Plants. 
Cereal Improvement with Special Emphasis on Corn. 
Improvement of Varieties of Annual Lespedeza. 
Soil Erosion and Its Control. 
Transportation of Livestock, Other Farm Products and Supplies Between Farm 
and Market. 
Current Land Market Activity in Missouri. 
Control to Protect Crops from Grasshopper and Chinch Bug Damage. 
Regional Land Tenure. 
Dairy Products Marketing. 
Poultry Products Marketing. 
Missouri River Basin Flood Control Survey. 
Production Adj ustment. 
Farm Equipment and Labor Study. 
Landlord·Tenant Relationship. 
Cotton Marketing. 
Frozen Food Lockers and Home Freezers. 
Genetic Studies with Corn, Wheat and Oats. 
Fowl Paralysis. . 
Soil Survey and Land Classification. 
Tick Control. 
Fruit and Vegetable Marketing. 
Livestock Pests. 
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De Raef Corporation 
For research relating to the manufacture of cheddar cheese. 
Missouri Conservation Commission 
For farm forestry research. 
Missouri Ice Manufacturers Association 
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For studying the use of ice in preserving fruits and vegetables between the 
time of harvesting and the time they are frozen or processed for food. 
Parke, Davis &: Company 
For research in the field of vitamins. 
Quaker Oats Company 
For research in the breeding of white hybrid corn. 
Scott Milling Company 
For experimental studies with crops' and pastures in Southeast Missouri. 
Markle Foundation 
For study of a hemophelia-like disease in swine. 
Swift &: Company 
For research on the project dealing with "The Influence of Soil Composi-
tion and Treatment on the Composition of Forages and the Resulting Develop-
ment of Animals." . 
American Potash Institute 
For research dealing with the relationship of potash to soil fertility. 
International Minerals and Chemical Corporation 
For the continued support of magnesium studies carried on in the Depart-
mentof Soils. 
Ruhm Phosphate Company 
For research in connection with phosphate absorption from the soil. 
Cerophyl Laboratories 
For support ·of work in endocrine studies, with special reference to male 
and female hormones as they affect animal production. 
Corn Products Sales Company 
For rese~rch in the field of dairy products. 
Kraft Cheese Company 
For the study of composition of milk, cheese, and whey from Missouri. 
cheese factories. 
46 MISSOURI AGRICULTURAL EXPERIMENT STATION 
CHANGES IN STATION STAFF FOR THE YEAR ENDING 
JUNE 30, 1946 
Appointments 
Alvin D. Ayers, Research Associate in Soils. 
Royal J. Briggs, Instructor in Agricultural Economics. 
Marialice Cunningham, Research Assistant in Home Economics. 
Cecil LeRoy Day, Instructor in Agricultural Engineering. 
Wilbur R. Enns, Research Assistant in Entomology; 
Joe A. Frieze, Assistant in Soil Survey. 
George A. Harrison, Instructor in Animal Husbandry. 
Charles H. Kingsolver, Assistant Professor of Botany. 
Rudolph E. Leighton, Superintendent of Hatch Dairy Experiment Farm. 
Herbert F. Lionberger, Assistant Professor of Rural Sociology. 
E. H. Matzen, Associate Professor of Agricultural Economics. 
Burton H. Moore, Research Assistant in Animal Husbandry. 
F. Bessie McNiel, Assistant Professor of Home Economics. 
Clarence V. Ross, Assistant Instructor in Animal Husbandry. 
Dale Squiers, Assistant Instructor in Animal Husbandry. 
B. E. Stickrod, Instructor in Veterinary Science. 
Victor · B. Williams, Research Assistant in Agricultural Chemistry. 
Marcus S. Zuber, Research Associate in Field Crops. 
Resignations 
E. R. Garrison, Assistant Professor of Dairy Husbandry. 
Noel M. Hall, Instructor in Poultry Husbandry. 
Elizabeth Harding, Instructor in Home Economics, 
Lloyd E. Hightower, Instructor in Agricultural Engineering. 
HaroldF. Kaufman, Assistant Professor of Rural Sociology . 
. C. Willard Leach, Instructor in Forestry. 
Leon McHoney, Instructor in Field Crops. 
Loryn E. McQuerter, Instructor in Agricultural Economics. 
Marjorie Noell, Instructor in Home Economics, 
E. P. Reineke, Assistant Professor of Dairy Husbandry. 
Luther R. Richardson, Assistant Professor of Agricultural Chemistry. 
Gerard Schultz, Research Assistant in Rural Sociology. 
George E. Smith, Assistant Professor of Soils. 
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FINANCIAL STATEMENT 
UNIVERSITY OF MISSOURI 
AGRICULTURAL EXPERIMENT STATION 
in account with 
THE UNITED STATES APPROPRIATION, 1946 
Dr. 
Hatch 
Fund 
To balance from 1944·45 ........................... ....................... . 
Receipts . from the Treasury of the 
United States as per appropria-
tions for fiscal year ended June 
30, 1946 ......................... ........................................... . $15,000.00 
TotaL ....... ........ 15,000.00 
Cr. 
Personal Services ................................................ 14,600.70 
Travel ............ .. , ............ ........ ... ...... " ... , ................... .. ........ , ... ... ..... ...... .. 
Transportation of Things .............................. ...... .... ............ .. 
Communication Service ........... .................... .. ....................... . 
Rents and Utility Services .. .. .. .. .................................... .. .. .. 
Printing and Binding ......... ........ ........... .. ............................... .. 
Other Contractural Services ................ .... ............. .... ..... .. 
Supplies and Materials ............................................. .. ........ .. 
Equipment ....... , ..... ... , ...... .. ......................................... , .................. .. 
Land and Structures .................. .... ......................................... .. 
Contributi'ons to Retirement... ........ .. ........ 399.30 
Balance . .... , ...... , ............ ........... , ....... .. ....... ............ .. , .................... , ...... .. 
TotaL ...... ......... $15,000.00 
Adams 
Fund 
$15,000.00 
15,000.00 
9,993.25 
." ........... " ........ 
204.49 
.40 
11.00 
, ............ ........... 
228.19 
3,357.27 
730.30 
312.00 
163:10 
. .. ...... ... .... ........ 
$15,000.00 
Purnell 
Fund 
$60,000.00 
60,000.00 
43,972.73 
979.52 
84.04 
100.79 
106.13 
614.91 
832.27 
10,371.16 
2,384.03 
...... .. .. ............ .. 
554.42 
............. ........... 
$60,000.00 
47 
Bankhead· 
Jones Fund 
$83,175.72 
83,175.72 
55,734.18 
981.83 
142.69 
278.71 
668.57 
1,037.52 
1,088.74 
18,263.19 
3,169.23 
1,118.97 
692.09 
.. ... " ... " ......... " . 
$83,175.72 
